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WORKER PROTECTION PROGRAMS IN CONSTRUCTION

EXECUTIVE SUMMARY

Although injury and fatality rates in many industry sectors have declined significantly
in the twenty-three years since the Occupational Safety and Health Administration (OSHA)
came into being, this has not been the case in construction, the country's largest industry and
one that has consistently registered high rates of workplace accidents. OSHA has had little
success in reducing injuries and fatalities among construction workers, despite the fact that it
channels a large portion of its resources into the enforcement of health and safety standards
on construction sites. Construction workers are exposed to a wider variety of hazards and
face a greater risk of work-related injury or fatality than employeesin any other U.S.
industry; in 1992, according to the most recent annual Bureau of Labor Statistics data, the
lost-workday case rate for the construction industry was 5.7 per 100 full-time workers, the
highest of any major economic sector. To address the problem of recalcitrant injury and
fatality rates in construction, OSHA has recently undertaken a number of initiatives,
including creation within the Agency of an Office of Construction and Engineering and
redesign of the targeting system used to schedule on-site inspections in this sector.

Within this framework, OSHA's Office of Program Evaluation contracted with
Meridian Research to:

C Review the recent business and trade literature to identify successful accident
prevention programs in the construction industry;

C Compare the safety management practices applied or recommended by
government agencies, States, and national and international organizations for
the construction projects they fund and/or oversee;

C Describe the impact of worker protection programs on the accident and injury
rates of construction companies that have implemented these programs; and

C Analyze the recent literature to identify any secondary benefits--such as
reduced costs, improved employee morale, and enhanced productivity-
generated by successful worker protection programs.

Meridian's research found general agreement among authors--from both the academic
community and the construction industry--that well-designed safety and health management programs
can indeed cut accident rates dramatically and stem increases in workers' compensation costs. Cost-
benefit data generated by companies implementing such programs confirm their “bottom ling”
advantages For example, Gulf States, Inc., a large specialty trade contractor, estimates that its worker
protection program prevented 267 lost-workday injuries and saved $5.3 million in costs in a 3-year
period, and the M.B. Kahn Construction Company, a much smaller general contractor, reports savings of
$725,000 over 3 years and an 80 percent decline in its OSHA recordable incident rate since
implementation of its program.

The costs associated with the development and implementation of worker protection programs
are minimal compared with the benefits returned by these programs. For example, the Pizzagalli
Construction Company estimates that it spends about $100,000 annually on its program but saves six
times as much in workers' compensation costs alone. The Corps of Engineers, whose exemplary worker
protection program has achieved injury rates approximately one-fifth the national average, estimates that
these programs save contractors a minimum of 0.5 to 1.0 percent of total project costs. For the
construction industry as a whole, the net cost savings associated with worker protection programs could
be as high as $16 hillion per year. Construction industry employers should thus regard worker protection



programs as opportunities for reducing the death and injury toll in construction while simultaneously
realizing substantial cost savings.

l. STATEMENT OF THE PROBLEM

Occupationd safety and hedlth professionds have consstently stressed the importance of
effective management practices in reducing workplace injury and iliness. Of the many OSHA
initiatives aimed at promoting effective worker protection programs, two merit specid atention in the
framework of the present study:

C  Publication, in 1989, of voluntary Safety and Hedlth Program Management
Guiddines (54 FR 3904) for employersin generd industry, shipyards, marine
terminas, and long shoring activities;

C  Creation of the Voluntary Protection Program (VPP), designed to give public
recognition to businesses that have established exemplary occupationd safety
and hedlth programs and achieved outstanding resultsin the drive to diminate

worksite accidents and injuries.

Both the Guiddines and the VPP bdlieve that the following dements are essentid to an effective
worker protection program:

C Management commitment;

C Employee involvement;

C Worksite andysis;

C Hazard prevention and control;
C Safety and hedth training.

In recent years, interest in worker protection programs (also called accident prevention
programs and comprehensive occupationa safety and hedlth programs) has increased at the State
level and in the U.S. Congress. Since 1990, severd States (e.g., North Carolina, Tennessee,
Nevada, and Minnesota) have passed laws and regulations mandating the development and
implementation of such programs, and two other States (Oregon and Cdifornia) have redefined and
revitalized their existing program requirements. Bills that would require comprehensive accident
prevention programs in most workplaces were introduced in the last two Congresses, smilar bills
are under congderation in the present Congress. Proponents of these measures hope to reduce the
number of injuries, occupationd illnesses, and fatalities that occur in American workplaces, as well
as to stem the ever-increasing growth in workers compensation clams.

No business sector would appear to have more to gain from these efforts than the con-
Sruction industry, which has been characterized historically by the highest injury and fatdity



rates of any economic sector in the United States except mining. The human suffering behind the
Satistics defies quantitative measurement: not so the cost of workers compensation, which has more
than tripled over the last 10 years. To address this problem, individual States, some agencies, and a
number of nationa and internationa organizations with congtruction oversight authority have used the
five dements set forth on the preceding page as a cornerstone for the development and
implementation of accident prevention policies and procedures tailored specificdly to this high-risk
business. The Mecklenburg, North Carolina Engineering Department, for example, has succeeded in
reducing its work-related injuries—-and their associated costs--by two-thirds over the 1985-1990
period, largdy by implementing a comprehendve team safety program. On the Sngle-company leve,
excedllent results have aso been achieved within the framework of a comparable program
implemented on the opposite Sde of the country: thanks to a rigorous safety management program
adopted at al of its worksites, aVermont-based heavy congtruction firm has reduced its lost-
workday case rate by 33 percent and its workers compensation costs by 76 percent, dl within a
three year period.

Persuasive evidence in favor of comprehensive worker protection programs in congtruction
isads0 to be found in the injury and illness records of firms working under contract to the U.S. Corps
of Engineers. The Corpsimposes contractual requirements on its contractors for written safety and
hedlth programs, worksite analyses, hazard prevention and control measures, and safety and hedth
training. It ensures compliance with these provisions by reviewing each contractor's program
documentation at dl mgor project stages, conducting frequent on-Site inspections, and requiring
regular, on-going training for al employees and supervisors. The results of the Corps program have
been dramatic: between 1984 and 1988, U.S. Corps of Engineers contractors registered an average
lost-workday caserate of 1.34 to 1.54 per 100 full-time workers, compared with a nationa
congtruction industry average of 6.8 to 6.9 per 100 full-time workers.

Inthe industry at large, agrowing number of business leaders and condruction firms are
vigoroudy moving to address the human costs associated with high injury and fatdity rates; the
spirding workers compensation costs associated with construction accidents have also become a
maor issue. In addition, the recent construction management literature



stresses the mechanisms available to make workplace safety a priority and thusimplicitly
acknowledges the importance of management commitment to the creetion of safe working
environments. The emphasisin these articlesis placed on management's responsibilities, such as
compiling and andlyzing accident gatigtics by contractor (including subcontractors), by facility, and
by project; reviewing safety performance by tracking accident rates and their costs--both direct and
indirect--and evauating the accident records of dl bidders during the course of the procurement
process to avoid the use of high-risk contractors and subcontractors.

Behaviord research in the condruction safety field focuses on such issues asthe
effectiveness of feedback mechaniams, the influence of unions, and the benefits of training. Thereis
aconsensus among authors that involving employees in accident prevention programs and providing
safety training to al workers on the Ste are essentid to success.

Examples of the training efforts and research studies pertaining to this industry include:

C A program developed by the United Brotherhood of Carpenters and Joiners of
Americato reduce injuries and lower workers compensation rates on specific
jobs; the union negotiates with the contractor for comprehensive worker safety
training, including frequent tool box meetings. If insurance premium dollars are
returned to the contractor because injury losses are lower than expected, the
program calls for splitting the savings with workers as an incentive (BNA
1990).

C A study that shows that workers use of safe practices increases if postive
feedback is provided on aregular basis (Fellner and Sulzer-Azaroff 1984).
These authors found that the use of safe practices increased from 4 to 30
percent when feedback was provided, and amodest but statisticaly sgnificant
reduction in injuries was aso observed over the course of the study. Feedback
programs are inexpensve to develop and implement, and could be adapted
easly to the congtruction setting.

There is generd agreement in the literature that younger workers and new hires are
particularly vulnerable to injuries, and that reaching these groups requires specid effort (Eastern
Research Group 1991). One author has suggested that non-unionized workers are exposed to
heightened risks. he argues that OSHA regulations are more grictly enforced at unionized worksites,
OSHA inspections are more likely to occur at such stes, and OSHA inspections are more thorough
at union compared with non-union worksites (Weil 1992).



The literature on the effectiveness of worker protection programsin congtruction is largely
anecdota and pertains primarily to large companies. One of the best-documented studies of thistype
describes the experience of the Pizzagdli Congtruction Company, a Vermont-based heavy
congtruction firm with approximatdy 30 worksitesin 10 States dong the East coast (Bruening
1989). In the two years after Pizzagdli implemented a proactive safety management program,
recordable injuries were reduced by amost 48 percent, and the company's lost-workday case rate
fdl by 33 percent. Improved training, including an orientation program for new employees and
weekly safety talks for al workers, was consdered the key to the success of this project. Other
important eements were visible management leedership of the program, incentives for safety
performance, and equipment ingpections that were both more comprehensive and more frequent
than those required by OSHA.

A common thread running through the recent literature is the importance of management
commitment in guaranteeing workste safety. Management's role may be even more important in
condruction than in generd industry because of the dynamic nature of congtruction work: the
changes in hazards and work crews associated with the various phases of a construction project
make proactive, vigorous, and continuous management involvement essentid throughout the life of
each project. Annua compliance saf-ingpections performed by the employer may be adequate for
the fixed-gite operations typical of most generad industry production facilities, but daily (and
sometimes even more frequent) ingpections are necessary on most congtruction Sites.

The following sections of this report describe the safety management practices endorsed by
various organizations with interest in or oversight authority for worker protection on congiruction
Sites, demondtrate the successes various organizations have achieved by implementing these
programs and practices, and summarize the available cost and benefit data on these programs.

. CONSTRUCTION SAFETY MANAGEMENT PRACTICES
AND CODES OF PRACTICE

Some agencies, nationd and internationa organizations, and trade associationsinvolved in
congtruction have devel oped recommendations or requirements for management



practices designed to reduce hazards and protect the safety and hedth of construction
workers. Exhibit 1 summarizes these provisonsin aformat that permits a comparison of
requirements across organizationd lines; Exhibit 2 setsforth individua requirementsin detall. The
safety codes summearized in this section have been excerpted from:

C  OSHA (29 CFR Part 1926), Construction Standards;
C  Corpsof Engineers (1992), Safety and Hedth Requirements Manud;;
C  Bureau of Reclamation (1987), Congtruction Safety Standards;

C  Department of Energy (1993), Congtruction Project Safety and Health
Management Order (draft);

C  Ameican Nationa Standards, Basic Elements of an Employer Program to
Provide a Safe and Healthful Work Environment, ANSI A10.38-1991;

C  Ameican Naiond Standard for Construction and Demoalition Operations-

Safety and Hedth Program Requirements for Multi-Employer Projects, ANSI
A10.33-1992;

C Association of General Contractors (AGC) (1992), Manua of Accident
Prevention in Condruction;

C Internationa Labour Organisation (ILO) (1992), Safety and Hedlth in
Congruction: A Code of Practice; and

C Council of the European Communities (EC) Directive 92/57/EEC (1992),
Implementation of Minimum Safety and Hedlth Requirements a Temporary or
Mobile Construction Sites.

As Exhibit 1 shows, most of these codes emphasize safety and hedlth program and plan
development, hazard prevention and control, worksite ingpections, and employee training. The
programs, practices, and procedures described in the standards, safety manuals, and publications of
these organizations are outlined on the following pages.



Exhibit 2. Safety M anagement Practices Reflected in the Construction Standards and

Guidelines of Major Organizations (continued)
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Exhibit 2. Safety Management Practices Reflected in the Construction Standards and
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Exhibit 2. Safety M anagement Practices Reflected in the Construction Standards and
Guidelines of Major Organizations (continued)
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Exhibit 2. Safety Management Practices Reflected in the Construction Standards and
Guidelines of Major Organizations (continued)
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Exhibit 2. Safety M anagement Practices Reflected in the Construction Standards and

Guidelines of Major Organizations (continued)
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Exhibit 2. Safety Management Practices Reflected in the Construction Standards and

Guidelines of Major Organizations (continued)

MANAGE- OSHA CORPS OF BUREAU OF DOE ANSI ANSI ASSOCIATED ILO CODE OF EC DIREC-
MENT CONSTRUC- ENGINEERS RECLA- CONSTRUC- A10.38 A10.33 GENERAL PRACTICE, TIVE FOR
PRACTICE TION SAFETY AND MATION TION PROJECT | BASIC PROGRAM CONTRAC- SAFETY AND CON-
STANDARDS HEALTH CONSTRUC- SAFETY AND ELEMENTS REQUIRE- TORSMANUAL [l HEALTH IN STRUC-
(29 CFR 1926) REQUIREMEN TION SAFETY HEALTH OF MENTSFOR OF ACCIDENT CONSTRUC- TION SITES
1971 TS STANDARDS MANAGE- CONSTRUC- MULTI- PREVENTION TION 1992 1992
1992 1987 MENT ORDER TION PRO- EMPLOY-ER IN CONSTRUC-
5480.9 GRAMS PROJECTS TION 1992
1993 1991 1992
FITNESSFOR
DUTY
CPhysical, All personsare | Employessare Employees Employersare
mental, and tobe tobe who will work toassign
medica physicaly, physically safely should workersonly
qualifications mentally, qualifiedto beidentified to employment
medicaly, and performtheir and selected. for whichthey
emationaly assigned duties Preference aresuited by
qualified for inassfe should be their age,
performing the manner. givento physique, state
dutiestowhich applicants of health, and
they are familiar with skill.
assigned. related safety
standards.
CAlcohol and Theprevention Drug and
drug abuse of alcohol and Persons under acohol abuse
policy drug abuseon theinfluence of policy istobe
thejobistobe alcohol or addressed in
addressedin narcoticsare theworksite
the Accident not to be safety
Prevention permitted on orientation.
Plan. thesite.
Employees
foundto be Operators
under the found to be
influence of or under the
consuming influence of
acohol, acohol or
narcotics, etc. narcotics
aetobe cannot operate
immediaedly re | equipment
moved fromthe until
jobsite. satisfactory
completing a
medicd exam
andfoundto be
freefrom
alcohol or
drugs.

13




Exhibit 2. Safety Management Practices Reflected in the Construction Standards and

Guidelines of Major Organizations (continued)
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MENT CONSTRUC- ENGINEERS RECLA- CONSTRUC- A10.38 A10.33 GENERAL PRACTICE, TIVE FOR
PRACTICE TION SAFETY AND MATION TION PROJECT | BASIC PROGRAM CONTRAC- SAFETY AND CON-
STANDARDS HEALTH CONSTRUC- SAFETY AND ELEMENTS REQUIRE- TORSMANUAL [l HEALTH IN STRUC-
(29 CFR 1926) REQUIREMEN TION SAFETY HEALTH OF MENTSFOR OF ACCIDENT CONSTRUC- TION SITES
1971 TS STANDARDS MANAGE- CONSTRUC- MULTI- PREVENTION TION 1992 1992
1992 1987 MENT ORDER TION PRO- EMPLOY-ER IN CONSTRUC-
5480.9 GRAMS PROJECTS TION 1992
1993 1991 1992
FITNESSFOR
DUTY
(continued)
CEquipment Employer shall Operators of Operatorsof Al drivers Only qualified
operator permit only any equipment any equipment should ne and trained
qualifications those or vehicleshall or vehicleshall required to workersshall
employees beabletoread be ableto read demonstrate operatelifting
qualified by andunderstand | and understand their driving equipment,
training or signs, signals, signs, signals, ability inthe materias-
experienceto and operating and operating equipment they handling and
operate instructions. instructions. will be excavaing
equipment and operating equipment, and
machinery under actua installations,
job conditions. mechinery and
Duty-time Physical Only qualified equipment.
limitationsare examinaions workers should
to beimposed ae be permitted to
on operators. recommended operate heavy
for heavy equipment.
equipment
operatorsand
arerequired for
craneand
hoisting
equipment
operators.
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HAZARD A Job Hazard Unlesscovered | Anapproved A hazard Supplementa Employer The
ANALYSIS Analysis inorigina Preliminary analysisisto safety program should have coordinator for
should be plan,a Hazard beconductedat | for each specific | competent safety and
prepared and supplementary Analysis theinitiationof | job should ne person identify health shall
documented for detailed planis | (PHA)is aconstruction developed and and assess implement the
each positionif J required prior required before project and for distributed to health hazards principlesof
warranted by tothestart of commence-ment critical stages al supervisors. | of different prevention and
the hazards of eachmgjor of work onthe of work: operations. safety during
the job; and phase of work. construction the project
project; the CPre-phase Job planning stage
PHA shall Hazard for each stage of
identify: Analysis(JHA) work.
Activity Theorigina aretobe
Hazard and CAnticipated conducted for
Andysisareto supplemental construction work
be prepared bu plans must phases; operations
the contractor includea performed by
prior tothe timetablefor CTypesof contractors;
beginning of completing hazards
eachmajor required, associated CPre-phase
phase of work. detailed, with JHA should be
specific anticipated devel-
operating operationsor
procedures, phases of the
with hazard project; and
analysis.
Exhibit 2. Safety M anagement Practices Reflected in the Construction Standardsand
Guidelines of Major Organizations (continued)
MANAGE- OSHA CORPSOF BUREAU OF DOE ANSI ANSI ASSOCIATED ILO CODE OF EC DIREC-
MENT CONSTRUC- ENGINEERS RECLA- CONSTRUC- A10.38 A10.33 GENERAL PRACTICE, TIVE FOR
PRACTICE TION SAFETY AND MATION TION PROJECT || BASIC PROGRAM CONTRAC- SAFETY AND CON-
STANDARDS HEALTH CONSTRUC- SAFETY AND ELEMENTS REQUIRE- TORSMANUAL J HEALTH IN STRUC-
(29 CFR 1926) REQUIRE- TION SAFETY HEALTH OF MENTSFOR OF ACCIDENT CONSTRUC- TION SITES
1971 MENTS STANDARDS MANAGE- CONSTRUC- MULTI- PREVENTION TION 1992 1992
1992 1987 MENT ORDER TION PRO- EMPLOY-ER IN CONSTRUC-
5480.9 GRAMS PROJECTS TION 1992
1993 1901 1992
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HAZARD COperationsor oped by the
ANALYSIS phases contractor filed
(continued) requiring supervisory
further personnel who
analysisor the will actually be
design of running thejob
specia that isbeing
protective pre-planned;
measures. and

An approved CUnder no
Activity circumstances
Hazard should work be
Andlysis alowedto
(AHA)is begin before
required before the HA hes
work beginson been approved
any phase of by the Project
the project. Constructor.
The AHA:

Cldentifies
phase-specific
hazards,

Cincludes
drawings
and/or
documentation
of any
corrective
messures
needing to be
designed by a
PE or other
component
person;

Cldentifies
qualifications
of competent
person, or other
individual who
will conduct
inspection
required by
DOE standards
or construction
project
documents.

Exhibit 2. Safety Management Practices Reflected in the Construction Standards and
Guidelines of Major Organizations (continued)
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MANAGE- OSHA CORPSOF BUREAU OF DOE ANSI ANSI ASSOCIATED ILO CODE OF EC DIREC-
MENT CONSTRUC- ENGINEERS RECLA- CONSTRUC- A10.38 A10.33 GENERAL PRACTICE, TIVE FOR
PRACTICE TION SAFETY AND MATION TION PROJECT | BASIC PROGRAM CONTRAC- SAFETY AND CON-
STANDARDS HEALTH CONSTRUC- SAFETY AND ELEMENTS REQUIRE- TORSMANUAL J| HEALTH IN STRUC-
(29 CFR 1926) REQUIREMEN TION SAFETY HEALTH OF MENTSFOR OF ACCIDENT CONSTRUC- TION SITES
1971 TS STANDARDS MANAGE- CONSTRUC- MULTI- PREVENTION TION 1992 1992
1992 1987 MENT ORDER TION PRO- EMPLOY-ER IN CONSTRUC-
5480.9 GRAMS PROJECTS TION 1992
1993 1991 1992
HAZARD Theuseof any Identified Contractor A systemisto Employers Written reports | Unsafe All appropriate
PREVENTION [ machinery, safety and must ensure be developed must establish describing acts/conditions [ precautions
AND tool, materia, health issues that all and maintained proceduresto non- should be should be
CONTROL/ or equipment and activities, for trackingthe | ensure compliance corrected taken to ensure
ABATEMENT J whichisnotin deficiencies, equipment, and statusof all correction or with safety and immediately. that the
compliance andtheactions, J facilities hazardsfor abatement of dl | health workplaceis
with any timetable, and comply with which hazardous standards, Adequatefunds J§ safeand
applicable responsibility standards. corrective conditionsand | project safety should be without risk fo
requirement of for correcting actionisnot toensure and health dlocated for injury to
thisPartis those Contractor immediate or compliance programs, and traffic control, worker safety
prohibited. deficiencies, must discuss, that falls with safety and hazardous evacuation and hedlth, and
Such mechine shall berecords J indetail, outside of the hedlth program. || conditionsare protective to protect
tool, material, ininspection measuresto project scope. tobesubmitted | systems, persons present
or equipment reports. control hazards Construction to the Senior barricades, atorinthe
shall either be Follow-up incident to All identified employer shal Project signs, PPE, vicinity of the
tagged or inspectionsto major phasesof || hazardsshall monitor Supervisor; adequate work sitefromrisks.
locked out or ensure work under beimmediately effectiveness of platforms,
shall be correction of contractin corrected or program and Senior Project housekeeping, When
physically any identified preconstructio diminated. If takeactionto Supervisor is and other items acquiring plant
removed from deficiencies nsafety thisisnot correct toensurethe necessary for equipment or
worksite. shall be meeting. possible: deficiencies, correctionand the protection machinery,
conducted and including abatementof dl || of employees, employers
documentedin Cinterim development of || hazardous property, should ensure
alikemanner. control procedures to conditionsand || equipment, that it takes
measuresareto address compliance materids, and account of
Meansmust be beimplemented | particular with the safety thegenera ergonomic
provided to hazards. and health public. principles,
recordin Cwarning programand is safety, and
inspection signsaretobe to monitor health.
reportsthose posted at regularly for
safety and location of potentially
health hazard; and hazardous
deficiencies conditions;
identified, CEmployeesare and
aongwith to beinformed
corrective of hazard's All hazards or
measures, location and potentially
timetablefor therequired hazardous
resolution, and interim control conditions and
responsibility measures. non-
for correcting compliances
deficiencies. observed
during daily
Follow-up inspectionsare
inspections tobe
must be documented
conducted to and corrected.
ensure hazard
abatement.
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Exhibit 2. Safety M anagement Practices Reflected in the Construction Standards and

Guidelines of Major Organizations (continued)

MANAGE-
MENT
PRACTICE

OSHA
CONSTRUC-
TION
STANDARDS
(29 CFR 1926)
1971

CORPS OF
ENGINEERS
SAFETY AND
HEALTH
REQUIRE-
MENTS

1992

BUREAU OF
RECLA-
MATION
CONSTRUC-
TION SAFETY
STANDARDS
1987

DOE
CONSTRUC-
TION PROJECT
SAFETY AND
HEALTH
MANAGE-
MENT ORDER
5480.9

1993

ANSI

A10.38
BASIC
ELEMENTS
OF
CONSTRUC-
TION PRO-
GRAMS
1991

ANSI

A10.33
PROGRAM
REQUIRE-
MENTSFOR
MULTI-
EMPLOY-ER
PROJECTS
1992

ASSOCIATED
GENERAL
CONTRAC-
TORSMANUAL
OF ACCIDENT
PREVENTION
IN CONSTRUC-
TION 1992

ILO CODE OF
PRACTICE,
SAFETY AND
HEALTH IN
CONSTRUC-
TION 1992

EC DIREC-
TIVEFOR
CON-
STRUC-
TION SITES
1992

HAZARD
PREVENTION
AND
CONTROL/
ABATEMENT
(continued)

Employers
should havea
competent
person assess
health hazards
and take
appropriate
preventive or
control
measures.

Preventive
measures
should
eiminate or
reducethe
hazard at the
source
whenever
possible.

Buildings,
plants,
equipment,
tools,
machinery or
workplacesin
whicha
dangerous
defect hasbeen
found should
not be used
until the defect
isremedied.
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Exhibit 2. Safety Management Practices Reflected in the Construction Standards and

Guidelines of Major Organizations (continued)

MANAGE- OSHA CORPS OF BUREAU OF DOE ANSI ANSI ASSOCIATED ILO CODE OF EC DIREC-
MENT CONSTRUC- ENGINEERS RECLA- CONSTRUC- A10.38 A10.33 GENERAL PRACTICE, TIVE FOR
PRACTICE TION SAFETY AND MATION TION PROJECT | BASIC PROGRAM CONTRAC- SAFETY AND CON-
STANDARDS HEALTH CONSTRUC- SAFETY AND ELEMENTS REQUIRE- TORSMANUAL J| HEALTH IN STRUC-
(29 CFR 1926) REQUIRE- TION SAFETY HEALTH OF MENTSFOR OF ACCIDENT CONSTRUC- TION SITES
1971 MENTS STANDARDS MANAGE- CONSTRUC- MULTI- PREVENTION TION 1992 1992
1992 1987 MENT ORDER TION PRO- EMPLOY-ER IN CONSTRUC-
5480.9 GRAMS PROJECTS TION 1992
1993 1991 1992
HAZARD No person Contractor Stop work Supervisors, Imminent Employer
PREVENTION shall be shall not authority foremen, and danger should take
AND required or requireany containedin construction conditionsare immediate steps
CONTROL/ instructed to employeeto DOE 5483.XX, safety and to bereported tostopwork in
ABATEMENT work in work under foundation health forimmediate casesof
(continued) surroundings conditionsthat OSH program coordinators correction. imminent
under arehazardous Order. areto stop danger.
CStopwork conditionsthat or dangerousto work that
authority areunsafeor safety or hedlth. could place
dangerousto employees,
health. equipment, or
property in
imminent
danger.
INSPECTIONS | Saety programs | Frequent safety Contractoristo | Daily Atleast daily The Senior Periodic Employers Sefety and
shall provide inspectionsare | ensurefrequent || inspections of inspectionsare | Contractor jobsite should arrange health
for frequentand | to beperformed and regular active required for Supervisor, or inspections for regular coordinator
regular by competent safety construction detection of representative, should be inspectionsbu shall
inspections of personnel-to inspections of worksitesare hazardous isto conduct, mede competent coordinate
jobsites, include worksites, tobe conditionsor or causeto personsat arrangementsto
materid, and worksites, materials, conducted; work have suitable check that the
equipment. materid, and equipment by performance. conducted, intervals. working
equipment; competent All noted daily procedures ate
employees,and | hazardsand inspections. Buildings, being
Contractor corrective plants, implemented
Quality Detailed actionsareto Written reports equipment, correctly.
Control written be documented of these tools,
personnel are inspection inrequired inspectionsare machinery,
to conduct and recordsareto daily required. workplaces,
documentdaily | bemaintained. inspection and systems of
inspections; records, work areto be
and covered by
At least inspections.
Follow-up weekly,
inspections construction
shall be manager isto
conducted and accompany
documented. construction
contractor on
oneof these
daily worksite
safety
inspections;
For al projects
valued a more
than $500,000,
project manager
isto conduct
inspectionson
atleasta
weekly basis;
and
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Exhibit 2. Safety M anagement Practices Reflected in the Construction Standardsand

Guidelines of Major Organizations (continued)

MANAGE- OSHA CORPSOF BUREAU OF DOE ANSI ANSI ASSOCIATED ILO CODE OF EC DIREC-
MENT CONSTRUC- ENGINEERS RECLA- CONSTRUC- A10.38 A10.33 GENERAL PRACTICE, TIVE FOR
PRACTICE TION SAFETY AND MATION TION PROJECT | BASIC PROGRAM CONTRAC- SAFETY AND CON-
STANDARDS HEALTH CONSTRUC- SAFETY AND ELEMENTS REQUIRE- TORSMANUAL J HEALTH IN STRUC-
(29 CFR 1926) REQUIRE- TION SAFETY HEALTH OF MENTSFOR OF ACCIDENT CONSTRUC- TION SITES
1971 MENTS STANDARDS MANAGE- CONSTRUC- MULTI- PREVENTION TION 1992 1992
1992 1987 MENT ORDER TION PRO- EMPLOY-ER IN CONSTRUC-
5480.9 GRAMS PROJECTS TION 1992
1993 1991 1992
INSPECTIONS For projects
(continued) valued at less
than $500,000,
aninspection
scheduleisto
be prepared that
assuresthat a
representative
sampleof
ongoing
construction
projectsis
inspected on at
least amonthly
basis.
EMERGENCY Emergency Contractor’s Employee Theemployer's || A project- At the start of Worker
RESPONSE response safety program safety and safety and specific eachjob, names | training should
PLANS capabilitiesare isto consider health health program | emergency plan | andlocations include
to be addressed and orientation must include and of nearby trainingin
inthe accident incorporate must include and emergency communica: emergency emergency
plan. provisionsfor information on response plan tionssystemis medica procedures and
safely and firefighting and specifying to be prepared facilities location of
Written expeditiously other proceduresfor by the Project should be first-aid
emergency plans || handling emergency handling Constructor; contacted to facilities.
aretobe possible procedures. serious and explain nature
reviewed with emergency injuries, of work and
all affected situations. fatalities, Proceduresare typeof injuries
employees, and structural to be described that could
the plans tested Responsibiliti failures, or for events occur.
to ensuretheir esfor handling other involving
effectiveness. emergenciesare emergencies, serious All supervisors
to beassigned including injuries, should be
Emergency and proper administration fataities, knowledgeable
telephone training of first-aid and structural about
numbersand provided for other medica failures, and emergency
reporting personnel treatment. other procedures.
instructions handling emergencies.
must be posted emergencies. Contact
at theworsite. informetion for
Warning emergency
sysems must personnel
beinstalled should be
and tested and posted at
emergency jobsite.
telephone
numbersand
reporting
instructions
posted at the
jobsite.
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Exhibit 2. Safety M anagement Practices Reflected in the Construction Standardsand

Guidelines of Major Organizations (continued)

MANAGE-
MENT
PRACTICE

OSHA
CONSTRUC-
TION
STANDARDS
(29 CFR 1926)
1971

CORPS OF
ENGINEERS
SAFETY AND
HEALTH
REQUIRE-
MENTS

1992

BUREAU OF
RECLA-
MATION
CONSTRUC-
TION SAFETY
STANDARDS
1987

DOE
CONSTRUC-
TION PROJECT
SAFETY AND
HEALTH
MANAGE-
MENT ORDER
5480.9

1993

ANSI

A10.38
BASIC
ELEMENTS
OF
CONSTRUC-
TION PRO-
GRAMS
1991

ANSI

A10.33
PROGRAM
REQUIRE-
MENTSFOR
MULTI-
EMPLOY-ER
PROJECTS
1992

ASSOCIATED
GENERAL
CONTRAC-
TORSMANUAL
OF ACCIDENT
PREVENTION
IN CONSTRUC-
TION 1992

ILO CODE OF
PRACTICE,
SAFETY AND
HEALTH IN
CONSTRUC-
TION 1992

EC DIREC-
TIVEFOR
CON-
STRUC-
TION SITES
1992
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FIRST AID/
MEDICAL

REQUIRE-
MENTS

Employer shall
ensure
availability of
medical
personnel for
adviceand
consultation;
provisions
shall be made
prior to
startupsfor
prompt medical
attentionin
case of serious
injury.

First aid
suppliesshall
be accessible

when required.

Prior to start of
work,
arangements
shall be mede
for medicd
facilitiesand
personnel to
provide prompt
medica
attention and
consultation.

Wheremedical
facility of
physicianis
not accessible
within5
minutestoa
group of 2 or
more
employees, &
least 2
employees per
shift shall be
first-aid and
CPR certified.

Individuals
who work
doneinremote
aeasmust be
trainedinfirst-
aid.

Wherefewer
than 100
personsare
employed, &
least on e 16-
unit first -aid
kit/25 persons
isrequired.

Where 100-300
personsare
employed, a
first-aid station
withfirst -aid
atendantis

required.

Prior to start of
operations,
contractor shall
arrangefor
prompt medica
atentionin
conformance
withthis
standard.

Ataminimum,
contractor will
provide:

CWherefewer
than 100
workers/shift,
first-aid
suppliesinthe
formof one16-
unit kit/25
employees, and
at least one
employee
certifiedin
first-aid per
shift.

CWhere 300-
1,000 workers
areemployed,
aninfirmary
equipped to
handle
outpatient
trestment and
staffed by nurse
or EMT full
time.

Firstaid and
medica
requirements
must be
addressed in
orientation of
all employees.

Where
applicable,
program shall
establish
proceduresfor
first-aid and to
address
occupational
health and
environmental
hazards.

First-aid
equipment
needswill vary
by sizeand
location of job.
Atleast one
properly
trained person
per jobsite
should have
firgt-aid
responsibilitie
sand supplies.

Employer
should provide
accessto
occupational
health services
consistent with
the objectives
and principles
of
Occupational
Health Services
Convention,
1985 (No.161)
and
Recommenda
tion (No.171)

Employer
should ensure
that first-aid,
including
trained
personnel, is
available.
National laws
or regulations
should
prescribe
manner for
providing first-
aid services.

Employer must
ensurethat first
aidcanbe
provided and
thet staff
trained to
provideit can
be called upon
a any time.
Addressand
phone number
of locd
emergency
services must
beclearly
displayed.

Exhibit 2. Safety Management Practices Reflected in the Construction Standards and
Guidelines of Major Organizations (continued)
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MANAGE- OSHA CORPSOF BUREAU OF DOE ANSI ANSI ASSOCIATED ILO CODE OF EC DIREC-
MENT CONSTRUC- ENGINEERS RECLA- CONSTRUC- A10.38 A10.33 GENERAL PRACTICE, TIVE FOR
PRACTICE TION SAFETY AND MATION TION PROJECT || BASIC PROGRAM CONTRAC- SAFETY AND CON-
STANDARDS HEALTH CONSTRUC- SAFETY AND ELEMENTS REQUIRE- TORSMANUAL J| HEALTH IN STRUC-
(29 CFR 1926) REQUIRE- TION SAFETY HEALTH OF MENTSFOR OF ACCIDENT CONSTRUC- TION SITES
1971 MENTS STANDARDS MANAGE- CONSTRUC- MULTI- PREVENTION TION 1992 1992
1992 1987 MENT ORDER TION PRO- EMPLOY-ER IN CONSTRUC-
5480.9 GRAMS PROJECTS TION 1992
1993 1991 1992
FIRST AID/ Where 300 or CWheremore
MEDICAL more persons than 1,000
REQUIRE- areemployed, workersare
MENTS aninfirmary employed,
(continued) and properly infirmary
equipped equipped to
emergency handle short-
vehicleor term in-patient
mobliefirst-aid care, with
unitis ambulance
required. A full service, and
timeRN, EMT, staffed by full-
or LPN shall timephysician
beassigned to and adequate
theinfirmary. nursing staff.
Where1,0000r | CDependable
more persons ambulance
areemployed, services,
thefull-time regardless of
servicesof a project size,
licensed with certified
physicianare vehicle
required; an operators
EMT indirect capable of
communication | administering
witha first-aid.
physicianis
unavailable.
First-aid
stationsand
infirmaries
shall be
equipped
according to
the proximity of
other medical
Services.
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Exhibit 2. Safety M anagement Practices Reflected in the Construction Standards and
Guidelines of Major Organizations (continued)

MANAGE- OSHA CORPSOF BUREAU OF DOE ANSI ANSI ASSOCIATED ILO CODE OF EC DIREC-
MENT CONSTRUC- ENGINEERS RECLA- CONSTRUC- A10.38 A10.33 GENERAL PRACTICE, TIVE FOR
PRACTICE TION SAFETY AND MATION TION PROJECT | BASIC PROGRAM CONTRAC- SAFETY AND CON-
STANDARDS HEALTH CONSTRUC- SAFETY AND ELEMENTS REQUIRE- TORSMANUAL J HEALTH IN STRUC-
(29 CFR 1926) REQUIRE- TION SAFETY HEALTH OF MENTSFOR OF ACCIDENT CONSTRUC- TION SITES
1971 MENTS STANDARDS MANAGE- CONSTRUC- MULTI- PREVENTION TION 1992 1992
1992 1987 MENT ORDER TION PRO- EMPLOY-ER IN CONSTRUC-
5480.9 GRAMS PROJECTS TION 1992
1993 1991 1992
ACCIDENT Must be All accidents Serious Contractor isto Health and Senior Project All accidents, All
INVESTIGA- performedin that occur accidentsareto | comply with Safety Program | Supervisor especially occupational
TION, accordance incident to the be reported the accident shall contain: shall maintain seriousinjuries | accidentsand
REPORTING, with 29 CFR operation, immediately. investigation, al illnessand and fatalities, diseases
AND 1904 project, or Contractor reporting, and CProceduresfor | accident should be should be
ANALYSIS facility will be shall, when analysis recording and recordsfor investigated to reportedin
investigated, ordered by requirements reporting entire project determinecause || accordance
reported, and Bureau, identifiedin incidentsin with sub- and future with national
analyzed. conduct a DOE 5483.XX accordance records of same prevention. lawsor
complete or containedin | with OSHA for eech Employeesare regulations.
On contract independent contract requirements, Contractor. expected to
operations, investigation documents. Thisshall be report all All accidents
prime at ownexpense, || (Theseconform CProceduresfor || keptinadaily injuries toworkers
contractor must | and submit fully with investigating Project Safety immediately causing loss of
record and written report OSHA job-related and Hedlth and contractor lifeor serious
report all of findings. reporting and accidentsand Log. isadvisedto injury should
accident investigation illnessto record, post, be
exposureand Non-serious requirements.) determine Senior and report reported...and
experience of accidents/incid possible cause; Contractor incident as an
contractor and entsto be Proceduresfor Supervisor, or required by investigation
his’her reported reporting CSpecific representative, Federd and of the
subcontractors. | immediately accidentsand designation of istoensure Statelaw. accidents(s)
At minimum, and incidentsare management that all should be
thesewill be investigated. A || addressedin person accidentsate Employees mede
OSHA 200 comprehensive the orientation responsiblefor investigated should report
Logs. narrativereport | foral review of and meesures injuries Other injuries
and Bureau employees. injuriesand implemented to immediately to causing
Records of accident form illnessreports; prevent supervisor. incapacity for
exposureto must be and recurrence. Injuriesshould | work for
toxic submitted be recorded on periods of
substances within3 CProceduresto || Safety and appropriate time...should be
shall be kept, working days. determinethat hedth progran | formsand reported.
and employees Such accident, to providefor posted as
and designated accidents/incid injury, and accurate and required. The
authority entsincludeall illnessrecords complete contractor
notified of any other accidents areaccurateand || accident, should make
excessive except first-aid complete, injury, and provisionsto
exposure. casesand illnessrecords; | comply with
property applicable
Pime damege A project Federa and
contractor must | amounting to Safety and State OSHA
alsomaintain between Headlth requirements
accessto $2,500 and Record/Logis for reporting
project’'s $250,000. tobe fata injuries
Workers maintained; and accidents
Compensation and requiring
Claims Report. hospitalization
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Exhibit 2. Safety M anagement Practices Reflected in the Construction Standards and

Guidelines of Major Organizations (continued)

MANAGE- OSHA CORPSOF BUREAU OF DOE ANSI ANSI ASSOCIATED ILO CODE OF EC DIREC-
MENT CONSTRUC- ENGINEERS RECLA- CONSTRUC- A10.38 A10.33 GENERAL PRACTICE, TIVE FOR
PRACTICE TION SAFETY AND MATION TION PROJECT | BASIC PROGRAM CONTRAC- SAFETY AND CON-
STANDARDS HEALTH CONSTRUC- SAFETY AND ELEMENTS REQUIRE- TORSMANUAL J HEALTH IN STRUC-
(29 CFR 1926) REQUIRE- TION SAFETY HEALTH OF MENTSFOR OF ACCIDENT CONSTRUC- TION SITES
1971 MENTS STANDARDS MANAGE- CONSTRUC- MULTI- PREVENTION TION 1992 1992
1992 1987 MENT ORDER TION PRO- EMPLOY-ER IN CONSTRUC-
5480.9 GRAMS PROJECTS TION 1992
1993 1991 1992
ACCIDENT A daily record Potentially The safety and Allinjuries, Dangerous
INVESTIGA- of firs-aid serious health program [ illnesses, and occurrences
TION, treatment not accidents must must designate accidentsfor suchas
REPORTING, otherwise be reported proceduresfor theentire explosions,
AND reportablemust | immediately. investigating project areto collapse of
ANALYSIS bemaintained The equipment job-related be recorded buildings,
(continued) on prescribed and/or illnessesto with sub- cranes, or other
forms. worksite determine recordsof same structures
involved must possiblecause [ foreech should be
Employeesare be secured anda contractor. reported to the
responsiblefor until an management public
reporting investigation person authority even
injuriesand hasbeen responsiblefor if persona
illnessestothe | completed by viewinginjury injury hasnot
supervisor as the contractor. andillness occured.
soonas Report to reports.
possible. Bureau must be
Supervisor submitted
must report within 5 days.
theseto
designated
authority
within 24
hours.
TRAINING/ Employer shall Employees On-site Each employee Construction Contractorsare | Trainingisan Sofety
SAFETY avail must receive supervisors, must betrained, | employer shdl responsiblefor important delegatesand
MEETINGS him/hersdlf of indoctrination including experienced, beresponsible | thesafety and responsibility safety and
training and continuing | foreman, areto and/or certified for employee hedlth training of management. hedth
programs training. All receivean ashaving the safety and of their committee
provided by OSH programs, annual 4-hour skillsand healthtraining. | employees. Supervisors memba's
the Secretary of | documents,and  J| classroom knowledge Thisshall should be should be
Labor. labelsmust be review of needed to include: Supervisory competent trained.
Employer shall providedin applicable perform employeesare instructorsand
providejob- language safety and assigned tasks CSupervisory tobetrained to should be All workers
specific understood by health safely. Training; carry out their given should be
training. theworker. requirements. safety and supervisory suitably
Specidized Eachemployee | CNew-Hire health training. instructed in
trainingis Minimum Contractor istoreceive Training; responsibilitie the hazards
specifically contentsof that || shall provide initial worksite S. Employees connected with
required for training are first-aid safety CJob-Specific should receive their work and
those handling specified: training for all orientations Training; Non- orientationin environment
toxic contractor and continued supervisory company’s andin measures
substances, CGenerd OSH foremen so that safety and employee safety policies, forthe
plantsor policy and they maintain hedlth training; training shall craft training,
animalsand for pertinent current first-aid include: andjob-
employees certification. specific
entering training.
confined
spaces.
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Exhibit 2. Safety M anagement Practices Reflected in the Construction Standards and

Guidelines of Major Organizations (continued)

MANAGE-
MENT
PRACTICE

OSHA
CONSTRUC-
TION
STANDARDS
(29 CFR 1926)
1971

CORPS OF
ENGINEERS
SAFETY AND
HEALTH
REQUIRE-
MENTS

1992

BUREAU OF
RECLA-
MATION
CONSTRUC-
TION SAFETY
STANDARDS
1987

DOE
CONSTRUC-
TION PROJECT
SAFETY AND
HEALTH
MANAGE-
MENT ORDER
5480.9

1993

ANSI

A10.38
BASIC
ELEMENTS
OF
CONSTRUC-
TION PRO-
GRAMS
1991

ANSI

A10.33
PROGRAM
REQUIRE-
MENTSFOR
MULTI-
EMPLOY-ER
PROJECTS
1992

ASSOCIATED
GENERAL
CONTRAC-
TORSMANUAL
OF ACCIDENT
PREVENTION
IN CONSTRUC-
TION 1992

ILO CODE OF
PRACTICE,
SAFETY AND
HEALTH IN
CONSTRUC-
TION 1992

EC DIREC-
TIVEFOR
CON-
STRUC-
TION SITES
1992
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TRAINING/
SAFETY
MEETINGS
(continued)

provisions of
Corps manud;

CAccident-
reporting
requirements;

CFacilitiesand
proceduresfor
emergency
responseand
medica
trestment;

CUnse
conditions
reporting and
correcting; and

CJob-specific
hazardsand
control
measures.

Safety mestings
shall beheld at
least weekly for
al workers,
and meetings
must be
documented.
Employees
shall betrained
tohandle
emergency
situations.

Safety mestings
aetobe
conducted at
least oncea
month for dl
SUpervisors;
onceaweek by
supervisorsor
foremenfor dl
workers.

Each employee
shall receive
traininginthe
recognition
and avoidance
of job-specific
hazards prior to
initiating job
assignment.
On-site
training will be
provided to
those handling
specific
hazardous
materialsor
toals;

Scheduled
monthly safety
meetingswith
the Contracting
Officer's
Representative
aretobeheld
toreview the
effectiveness of
the
contractor’'s
safety effort, to
resolve safety
and health
problems, and
provideaforum
for planning
safefuture
construction
activities;

Supervisorsare
to conduct
regularly
scheduled
mestingsat
least monthly;
and

A minimum of
one“on-the-
job” or “tool
box” safety
meetingisto be
conducted
weekly for
employeeshy
eachfidd
supervisor or
foreman.

Pre-phase
trainingisto
be conducted
and
documented for
al employees
onthe affected
work crews;
training shall
be based on the
AHA for that
phese;

“Tool Box”
safety training
istobe
conducted and
documented at
least weekly for
al employees
onthe
worksite.

Additional pre-
phase sofety
training must
be conducted
for new
employees,
under changing
site conditions,
or athe
discretion of
the
construction
manager if
deemed
necessary to
reinforce
project safety
requirements.

All training
recordsareto
bemaintained
by the
construction
contractor on
the
construction
worksite.

CSite-specific
training; and

CSarety
meetings (to be
conductedona
regularly
scheduled
periodic basis).

CNew-hire
orientation;

CJob-specific
training;

CSite-specific
training

Csaety
meetings.

Safety mestings
shall beheld
for al non-
supervisory
working
employeesto
provide safety
training and
compliance
review ona
regularly
scheduled,
periodic basis.

Pre-Job
Meeting:
Management
and sfety Staff
discuss safety
after bid
documentsare
received.

Start of Job
Meeting:
Supervisory
personnel
review safety
plansand
delegate
responsibilitie
sfor sofety.

Supervisory
Meetings: Held
onaregular
basisfor review
of accidents
and hazardous
conditions.

Tool Box Safety
Tdks: Held
regularly with
employeesfor
review of safe
methods,
accidents, and
near accidents.

Prevention and
control, and
protection
against, those
hazards.

Training
should be
providedin
language
understood by
theworker.

Specidized
training needs
should be
identified and
training
provided.

Exhibit 2. Safety M anagement Practices Reflected in the Construction Standards and

Guidelines of Major Organizations (continued)
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MANAGE- OSHA CORPSOF BUREAU OF DOE ANSI ANSI ASSOCIATED ILO CODE OF EC DIREC-
MENT CONSTRUC- ENGINEERS RECLA- CONSTRUC- A10.38 A10.33 GENERAL PRACTICE, TIVE FOR
PRACTICE TION SAFETY AND MATION TION PROJECT || BASIC PROGRAM CONTRAC- SAFETY AND CON-
STANDARDS HEALTH CONSTRUC- SAFETY AND ELEMENTS REQUIRE- TORSMANUAL J| HEALTH IN STRUC-
(29 CFR 1926) REQUIRE- TION SAFETY HEALTH OF MENTSFOR OF ACCIDENT CONSTRUC- TION SITES
1971 MENTS STANDARDS MANAGE- CONSTRUC- MULTI- PREVENTION TION 1992 1992
1992 1987 MENT ORDER TION PRO- EMPLOY-ER IN CONSTRUC-
5480.9 GRAMS PROJECTS TION 1992
1993 1991 1992
TRAINING/ Mesetings shall
SAFETY include safety
MEETINGS and health
(continued) training,
review of past
activities, and
planning for
new/changed
operations
JOINT Employer/ Employers
SAFETY employee OSH should
COMMITTEES Committeesare establish
required by committees
DOE 5483.XX, with
foundation representatives
OSH program of workersand
Order. management, or
make other
arrangements
consistent with
national laws
and

regulations, for
the
participation of
workersin
ensuring safe
working
conditions.
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Exhibit 2. Safety M anagement Practices Reflected in the Construction Standards and

Guidelines of Major Organizations (continued)

MANAGE- OSHA CORPSOF BUREAU OF DOE ANSI ANSI ASSOCIATED ILO CODE OF EC DIREC-
MENT CONSTRUC- ENGINEERS RECLA- CONSTRUC- A10.38 A10.33 GENERAL PRACTICE, TIVE FOR
PRACTICE TION SAFETY AND MATION TION PROJECT | BASIC PROGRAM CONTRAC- SAFETY AND CON-

STANDARDS HEALTH CONSTRUC- SAFETY AND ELEMENTS REQUIRE- TORSMANUAL J HEALTH IN STRUC-

(29 CFR 1926) REQUIRE- TION SAFETY HEALTH OF MENTSFOR OF ACCIDENT CONSTRUC- TION SITES

1971 MENTS STANDARDS MANAGE- CONSTRUC- MULTI- PREVENTION TION 1992 1992

1992 1987 MENT ORDER TION PRO- EMPLOY-ER IN CONSTRUC-
5480.9 GRAMS PROJECTS TION 1992
1993 1991 1992

CONTRAC- ThePime Requiresprime Contractor is Contractor’s Safety and A pre-phase Pime Principal Thesafety and
TOR/ contractor and contractor to responsiblefor safety program health program | planning contractor contractor health
SUBCON- any include ensuring that must protect shall establish meeting shall advised to should be coordinator
TRACTOR subcontractor subcontracted all onsite the safety and proceduresfor beheldto review responsiblefor shall
RELATION- may makether workin activities, health of all coordinating coordinate and subcontractor planning and coordinate
SHIPFOR own Accident equipment, and personson safety and assign safety program coordinating implementation
SAFETY AND [ arrangements Prevention facilities, site; including health responsibility and history safety and of the plan by
HEALTH with respect to Planaswell as including subcontractors, | activitieswith for dl items before bidding hedlth messures | employersand
ACTIVITIES obligations messures those of and must assure | other identifiedin and during andfor sdf-employed

whichmightbe | contractor will subcontractors, | complianceby employeeson the hazard construction; ensuring personsand

more taketo control conform fully al worksite site. analysis; al toinclude compliance. If ensurethat the

appropriately hazards Prime with subcontractors affected subcontractor principa principlesof

treatedona contractor shall requirementsof § with DOE contractors aeasin contractor is safety and

jobsiterather coordinate and the Bureau. Order 5483.XX must attend. inspections not present at prevention are

than control and safety and audits; and § site, should appliedina

individually... subcontractor Contractors program Senior to require subs nominate consistent

In no case shall work and shall mustinclude requirements. contractor, to correct any competent manner.

theprime Specify provisionsfor supervisor or recognized person to fulfill

contractor be requirements compliance Constructions designated hazards. that The

relieved of for withthe contractor must representative responsibility coordinator

overal subcontractor requirements of coordinate shall: oncontractor's || shall organize

responsibility to carry out themanud in with project behalf cooperation

for compliance Accident thetermsand subcontractors CEvauate between

withthe Prevention conditions of and other site contractor employers,

requirements of Plan. al contracts, contractors safety and including

thisPart for all sub-contracts, concerning health successive

work peformed | Planistobe and supply those OSH programsand employerson

under the job-specific contracts. program monitor their thesamesite,

contract. andinclude dements implementation withaview

work to be addressing toward

Totheextent performed by hazards. CEnsure protecting

that a subcontractors contractor workersand

subcontractor and measuresto compliance preventing

of any tier be taken by with A10.33 accidentsand

agreesto contractor to and abatement occupational

performany control hazards of hazardous health hazards.

part of the associated with conditions;

contract, he materids, €c., and

aso assumes provided by

responsibility suppliers. CAudit

for complying contractor

withthe safety and

standardsin health

thisPart. Thus, documentsat

prime least monthly.

contractor

assumesthe

entire

responsibility..

and

subcontractor

assumes

responsibility

with respect to

his portion of

thework.

29




[11.  DESCRIPTIONSAND DEFINITIONS OF WORKER PROTECTION
PROGRAM REQUIREMENTS

Safety and Health Programs/Plans

Authorswriting in the trade literature and in academic publications agree that the starting
point for any program designed to foster safety on congtruction worksites is the commitment of
management to safety and hedlth. This means that management must consider worker protection
the company's top priority and be willing to spend time and money on program devel opment,
safety equipment, and employee training.

One of the best ways management can demondrate its commitment to safety isthe
development of a comprehensgive, written safety and health program that is performance oriented
and generd enough to cover the complete range of projects conducted by the company or
organization. This document should establish and communicate aclear god for the program and
define objectives for meeting that god. To unequivocaly demondrate its commitment, top
management must actively participate and be "visble' during program implementation.

Copies of the document outlining the program should be distributed to dl employees. The
written information should include the basics of persond protective equipment, the proper use of
tools and power equipment, safe work practices, and any company policies that exceed OSHA
requirements (e.g., employees must wear hard hats from project sart to finish, even if thereisno
threet of injury from fdling objects). The written program should aso outline procedures for
formaly evauating or auditing the occupationd safety and heglth program's effectiveness at least
once ayear.

A written, Ste-specific safety plan should dso be kept a each worksite. At aminimum, this
plan should include information on safety responsibilities, emergency procedures, and provisons for
hazard communication, accident prevention, ingpections, grounded eectrical systems, record
keeping, persond protective equipment, and housekeeping. Many employers append operation-
gpecific safety procedures for various phases of congtruction activities, e.g., hoisting and rigging, or
demoalition. This plan should be readily avalable to al
employees a the worksite.

All of the organizations whose programs are summearized in Exhibit 2 require that the prime
contractor (also called the congtruction employer or constructor) develop a safety and
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hedlth program and safe operating procedures. Although the requirements of each plan vary, most
designate adminigtrative procedures, responsible personnel, methods of controlling and coordinating
the work of subcontractors, ingpection plans, specific safety programs (e.g., fire protection, fall
protection), and plans for conducting hazard anayses as the project progresses.

The corresponding OSHA requirement (29 CFR 1926.20(b)(1)) does not require awritten
safety and hedlth program.

Safety and Health Responsibilities and Accountability

To ensure that safety is conagtently given priority in decison-making, the responsibilities of
each member of the organization--from top management to individua congtruction worker--must
be spelled out in the safety and hedth program. But merdly assigning responsbility does not suffice:
each person must be held accountable for higher safety performance, and each individuad assigned
such respongbilities must be given adequate authority and resources to meet them. Control systems
to ensure that respongbilities are being met must therefore be in place. There are different ways of
achieving this objective: some companies require that the recordable injury rate for each supervisor
be factored into annud review and promotion decisions, while others use aformd tracking system
that allows supervisors with good safety records to earn bonuses (LaBar 1992; Walters 1983).

Employees must dso be held accountable for complying with safety policies and pro-
cedures. The company's overal program should contain a disciplinary component thet is clearly
expressed, and employees who violate safety procedures should be subject to disciplinary action.
The program should establish a hierarchy of disciplinary measures, beginning with verba and
written warnings, proceeding to forma meetings with management, followed by suspension, and,
ultimately, by termination.

As Exhibit 2 shows, dl of the organizations whose policies were reviewed for this study
have requirements governing the designation of personnel responsible for project safety. The
Associated Genera Contractors (AGC) Manud of Accident Prevention in Condruction states
smply that "line management should be responsible for reviewing the objectives of the accident
prevention program,” while the Corps of Engineers Safety and
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Hedth Reguirements Manud dtates that the responghilities of dl personnd involved in the
worker protection program must be set forth in writing, and that each employee's area of
accountability must be delinested in the accident prevention plan.

The corresponding OSHA requirement (29 CFR 1926.20(b)(1)) is non-specific on this
point.

Employee Involvement

There is generd agreement in the literature and among safety professiondss that employee
involvement in the design and operation of the safety and hedth program is criticaly important.
Workers are the ultimate "shareholders’ in worksite safety and hedth; their familiarity with their jobs
and with conditions at the Site can trandate into a unique contribution to safety and hedlth decison-
making and to accident prevention. Informed workers who are involved in the program assume
responsibility for conducting their work safely and for fostering safe work practices across the site.
Employee involvement can take avariety of forms. participation in the development of safety
programs and in workplace ingpections, membership on joint [abor/management committees, and
active participation in accident and "near-miss’ investigetions.

Many of the organizations whose programs are outlined in Exhibit 2 actively encourage
employee participation. For example, the Internationa Labour Organisation (ILO), the Council of
the European Communities (EC), the Corps of Engineers, the Department of Energy, and the
ANS standard for multi-employer worksites dl stress the importance of employee involvement.
Joint labor/management committees are required by the Department of Energy's mgor occupationa
safety and health Order (DOE 5483.X X, 4till in draft) and are encouraged by the ILO, while the
Corps of Engineers and the ANSI multi-employer sandard both recommend employee input in the
development of job safety analyses and activity hazard analyses.

There are no specific requirements for employee involvement in OSHA's congtruction
standards.
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Fitnessfor Duty

The congruction environment is complex, physcadly demanding, and hazardous, and
workers engaged in congtruction operations must be physicaly, mentaly, and emotiondly qudified
to perform their jobs safely. Employee fitness can affect the worker's own safety aswell asthat of
co-workers. Most of the palicies outlined in Exhibit 2 make at least a generd statement on the
importance of overdl fitness, some standards, manuas, and codes aso specificaly prohibit acohol
and drug use on site, and some set specific requirements for operators of specialized equipment,
e.g., cranes and excavators.

OSHA has agenerd requirement (29 CFR 1926.20(b)(4)) stating that employers shall
permit only qudified employeesto operate machinery and equipment.

Hazard Analysis

Hazard identification begins with andyses of the specific hazards associated with various
operations. Through a study of al worksite conditions as well as of each worker's job and each
magor phase of activity, worksite andyses identify the specific safety, hedth, and ergonomic hazards
associated with a particular operation or process. When the tasks performed by workers assigned
to a goecific job are andyzed, the result isa " Job Hazard Analysis' (JHA) or "Job Safety Andyss'
(JSA); apreiminary review of amgor phase of project activity is caled an "Activity Hazard
Andyss" or AHA. Some organizations dso mandate a"Prdiminary Hazard Andyss" or PHA; by
definition, a PHA is performed before any work on the project begins.

The objectives of hazard analyss areto:

C  Identify the hazards associated with a particular job, work activity, or phase of
the project;

C  Identify the control measures and procedures necessary to protect employees
from these hazards,

C  Identify activities or phases of work that require further andysis or the de-
velopment of specificaly designed protective measures; and

C Designate and identify the qudifications of the competent person, authority,
or engineer who will conduct worksite inspections.
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The standards and codes of practice developed by the Corps, the Bureau of Reclamation,
the Department of Energy, and ANS! require that each contractor responsible for conducting a
particular phase of work (e.g., trenching, concrete work, and masonry) develop an operation- or
phase-specific preliminary hazard analysis describing the hazards associated with that phase of the
project, methods of reducing or diminating them, equipment to be used and ingpection requirements
for equipment, and phase-specific training requirements.

OSHA has no corresponding requirements.

Hazard Prevention and Control/Abatement

Managing worksite hazards effectively is perhaps the sngle most important eement in
reducing occupationd injuries and fatalities. It is aso essentia that safe work procedures be
established and communicated to employees. In the dynamic atmosphere of a congtruction
worksite, hazard prevention and control require careful planning, analysis of the hazards associated
with each mgor phase of the project (see "Hazard Andysis" above), the design and gpplication of
the controls necessary to eliminate or mitigate identified hazards, and routine ingpections of the
worksite and enforcement of safety rules to ensure that equipment is being maintained and that site
conditions pose No unnecessary risks.

Provisons must dso be made to abate any hazards identified through implementation of
corrective actions, in dl but afew cases, abatement should occur immediately so that work can
continue safely. In those cases where immediate hazard abatement is not possible, interim measures
that provide employees with full protection should be implemented, and signs should be posted to
warn employees of the danger.

Although 29 CFR 1926 does not address hazard prevention and control by name, it does
contain afew provisions-such as those for frequent inspections and housekeeping--that address
thisissue (see, for example, 29 CFR 1926.20(b)(2) and 1926.25). As Exhibit 2 shows, most of the
codes and standards developed later by other organizations contain specific requirements or
recommendations addressing hazard prevention and control.
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I ngpections

Frequent worksite ingpections are essentid to maintaining safe conditions on construction
stes. These should be conducted by competent persons and should include inspections of the
worksite, equipment, and al materias to be used in performance of the job. Workers should be
encouraged to report unsafe conditions to their supervisors promptly, and any unsafe practices
identified should be immediately corrected.

Many organizations recommend or require daily inspections because of the dynamic nature
of congtruction worksites, and some require documentation of the results, dong with immediate
correction of any deficiencies identified. OSHA, the ILO, the EC, the Bureau of Reclamation, and
the AGC do not specify ingpection frequencies, suggesting only that such audits be conducted at
"frequent” or "periodic” intervas.

Emer gency Response Plans

Because hazards may develop quickly on congtruction worksites and accidents may involve
more than one employee, emergency response planning is essentid. Mot of the publications
reviewed for this project require that the accident prevention or safety plan specificaly address
foreseeable emergencies, most dso require that al employees a the ste be made aware of
appropriate emergency procedures. Some, such as the Corps of Engineers and Bureau of
Reclamation manuass, require that employees be trained in these procedures and that the
procedures be tested, through drills or other exercises, to ensure their effectiveness. Emergency
telephone numbers (e.g., to obtain medica aid, police assstance) must generdly be available a the
worksite.

First-Aid/Medical Requirements

Firg-ad facilities are common on congtruction Stes; however, the presence of medical
personnel or medicd facilitiesis generdly reserved for exceptiondly large Sites or for those located
in remote aress. All of the safety manuds and standards reviewed, except the ANSI multi-
employer standard, require that first aid be available. Requirements range from the broad statement
that procedures for first aid shdl be established (in the ANSI standard (A10.38)) to the detailed
requirements of the Corps of Engineers and Bureau of Reclamation
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manuals, which reflect the fact that these agencies often oversee projects in remote areas and must
therefore provide on-site medicd facilities and personnd.

Accident Investigation, Reporting, and Analysis

Almog dl of the organizations whose programs are summearized in Exhibit 2 recognize the
importance of accurate accident reporting, investigation, and andyss of reports to identify trends
and determine the root causes of workplace accidents. Some go beyond OSHA requirements and
mandate or recommend that the accident history of each contractor and subcontractor be reported
separately (see, for example, the Corps of Engineers Manud, the draft DOE Order, and the ANS|
multi-employer sandard). These more specific accident
recording and reporting requirements recognize that the failure to bresk down injury statistics by
contractor and subcontractor can mask the poor safety performance of particular contractors or
subcontractors; the maintenance of separate statistics for each contractor and subcontractor isa
practice recommended by the construction safety literature and increasingly practiced in the
industry. An equaly important eement of accurate reporting
IS congstency among contractors and subcontractors in ways of defining logt-time injuries.

Training/Safety M eetings

Training is an essentid component of any safety and hedlth program; its effectiveness often
depends on the degree to which it istailored to the hazards of the particular worksite and job.
Supervisors, who have day-to-day responsibility for safety and hedth, must be trained in hazard
identification and control aswell asin methods of encouraging safe practices and providing effective
feedback.

Almog dl of the organizations whaose palicies are outlined in Exhibit 2 recognize the
importance of employee training, although some spell out their requirements in greater detail than
others. Severd require that different kinds of training be offered at different times during the project.
For example, some employers may require an initid, forma orientation session, followed by
informal weekly "tool box" meetings that address safety or hedlth topics directly relevant to the
work being undertaken at the time. The Corps, Bureau of Reclamation, both ANSl standards, and
the AGC aso require supervisor safety training, and severd
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of these groups mandate job-specific training for high-hazard work assignments or conditions (e.g.,
toxic substance handling, unusua heet or cold, exposure to ionizing radiation). A feature unique
among the training programs andlyzed is a requirement in the draft DOE congtruction safety
management Order that al employees engaged in a particular phase of a project receive training in
the hazards identified in a phase-specific Activity Hazard Andlysis. On Corps, DOE, and Bureau of
Reclamation sites, attendance at training sessions must aso be documented.

Joint Safety and Health Committees

Joint labor-management safety committees provide a frequently used and widely
recommended vehicle for encouraging employee involvement in the safety and hedth program.
Such committees provide a means for employeesto actively participate in safety and hedlth
decison-making, receive additiond training in hazard identification and control methods, and share
their knowledge of hazards and related problems with management. Informed workers aso provide
an excdlent way of leveraging scarce occupationa safety and hedth resources effectively. For
example, members of some committees carry out regular ingpections of the congtruction Ste and
make recommendations for hazard control. For joint committees to be successful, they must
encourage and reward open discussion of hedlth and safety issues and candid two-way
communication between workers and management. These committees should have direct accessto
top management, hold regularly scheduled meetings, work from an established agenda, keep
minutes, and distribute hedth and safety information to the employees they represent.

Contractor/Subcontractor Relationship for Safety and Health Activities

Maintaining safety and health on construction projects is complicated by the presence on
ste of many employers, work crews, and tradespeople, as well as by the ever-changing nature of
congtruction work. The contractual and working relaionships among these entities and individuals
are dso complex, and lines of authority, reporting relationships, and work activities must be
carefully coordinated if gppropriate attention isto be paid to worker safety and hedlth.
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To ensure overd| project safety, the trend in recent years has been toward greater prime
contractor respongbility for subcontractor performance in this area. The judtification for thistrend is
that on the multi-employer project typica of construction work, it isimportant that safety be
uniformly and consstently emphasized by dl employers on the Site and that the same safety and
hedlth policies and procedures be enforced across the Site.

Prime contractors are increasingly reviewing the safety records and programs of sub-
contractors before contracting with them; in some cases, the prime contractor develops a project-
specific safety plan that is binding on dl subcontractors working on the project. In other cases, the
prime contractor conducts weekly safety talks with various subcontractor work crews. Another
gpproach isto have the prime contractor conduct frequent (daily to weekly) inspections of
subcontractor work areas and to stop work if serious deficiencies are identified.

All of the publications and standards surveyed for this sudy address
contractor/subcontractor relationships, dthough the amount of attention dedicated to the topic
varieswidely. OSHA has no requirements for contractor/subcontractor coordination for the indus-
try as awhole, dthough specific congtruction standards, e.g., the congtruction industry Hazard
Communication Standard, contain requirements for multi-employer coordination.

Summary

As demongrated by this review of the requirements and recommendations of the mgor
organizations involved in condruction, increasing emphasis is being placed on the implementation of
adefined set of safety management practices; thistrend is exemplified by the manud developed by
the Corps of Engineers. The following section of this study reports on the effectiveness of a number
of hedth and safety programs aready in place.

V. WORKER PROTECTION PROGRAM SUCCESS STORIES
Although the development of safety and hedlth programs, plans, and proceduresis
the essentia firgt step in congtruction safety and hedlth, effective implementation and enforcement of
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these policies must follow if measurable results are to be achieved. The Corps of Engineershasa
reputation for effective oversght of its projects and for achieving accident

and injury rates substantialy below the nationd average for comparable congtruction work. This
reputation is backed up by hard evidence: OSHA recently reported (OSHA 1992) that the Corps
achieved alost workday case rate of between 1.34 and 1.54 per 100 full-time workersin the
period 1984-1988. In other words, by inssting that al of its contractors develop, implement, and
enforce comprehensive worker protection programs on dl of its gtes, the Corps of Engineers
achieved alost-workday case rate 70 to 80 percent below the nationa average for the construction
industry in the same period (6.8 to 6.9 cases per 100 full-time workers). To determine what
practices the Corps actualy implements on site, Meridian interviewed personnd from the Corps
Nationa Office (persond communications, Donad Pettenger, February 1993).

Firgt, the Corps uses the Federd Acquisition Regulations, which govern Corps contracts, to
incorporate safety into the procurement process from the very beginning. For exarnple, it requires
that its contractors "have the necessary organization, experience, accounting and operations
controls, and technica skills...including...safety programs' in place, and that dl contractsinclude a
clause requiring compliance with the Corps Hedth and Safety Requirements Manud. Inclusion of
this clause gives the Contracting Officer authority to stop work if a contractor fals to take
corrective action for any hazard that poses a serious or
imminent danger to employee safety and hedlth.

The Corps direct involvement with a contractor's construction safety management program
begins even before work isinitiated. A contractor must submit and receive Corps
gpprovd of its accident prevention plan before work on a ste can begin. Hazard andlysis for each
phase of the project must adso be submitted before work can be initiated on that phase. In addition,
an accident report must befiled for dl lost work-time injuries, a record must be kept of the
contractor's salf-inspections, and lost-time injury and illness rates are tracked by the Corpson a
project-by-project basis.

In addition, every project has an assgned Corps quality control officer whose dutiesinclude

project safety. For larger projects, the qudity control officer is generaly on Ste at dl times during
the project; even for smaller projects, he/she can be expected to ingpect the Site at least once a
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week. Thework of each quaity control officer isaso routindy and

regularly reviewed by a safety professional in each Corps digtrict, and there are trained and
experienced safety professonas at each leve of the Corps hierarchy.

Thus, the Corps ensures compliance with its congtruction safety management requirements
through:

C  Contractud reguirements with stop work authority if the requirements are not met;
C  Review of written plans before initiation and at each phase of a project;

C  Review of sdf-ingpection records;

C  Accident report reviews,

C  On- steingpections; and

C  Higher levd reviews of the work of on-site inspectors.

The Corps has found that rigorous implementation and enforcement of its policies ensure that
congtruction safety and health goes beyond mere lip service.

Other success stories from the literature include:

C  Bechtd Congtruction Company, of San Francisco, which employs some 32,000
workers and has won the Nationa Contractors Association's annua accident pre

vention award in 35 of the last 36 years. More than 130 of Bechtd's projects around
the world have exceeded 1 million person-hours of work without alost time accident.
Bechtel works only with subcontractors who have implemented safety and hedth
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programs and have maintained good safety records. Once Bechtel has selected a

subcontractor, it develops aSte safety and hedth program thet is contractualy binding
on al employers on the project; if a subcontractor does not comply with these safety
requirements, Bechtel cancels the contract. Bechtd's safety manager dates that
requiring every contractor to have a written safety and health program is atop priority:
"Just by having a program and practicing what they preach, [contractors] are going to

eliminate some accidents' (LaBar 1992).

C  BE&K Construction Company, agenera contractor based in Birmingham and em
ploying 5,700 workers, has received specia honors for projects conducted on sev
erd gtes eg., the firm's expanson of a DuPont titanium dioxide plant in Delide,
Missssippi, earned the site membership (at the Star level) in OSHA's Voluntary

Protection Program. At another DuPont Site, BE& K employees have not had a lost-
workday case in more than seven years. The company's injury/iliness incidenceraeis
less than one-third of the industry average of 14.2 per 100 full- time employees.
BE&K's safety director notes that "you can't have the top guy saying safety's important

and hold the bottom guy [the [aborer] responsible

without having the people in the middle--program superintendents, foremen, and
line supervisors-believing it, too. We hold them respongble. | can tdll you the

recordable injury rate for any supervisor in this company.” BE&K refuses to accept the
usud excuses for the high accident rate in this industry; insteed, the
company's safety director says that "accidents are not surprises out of the blue. We
know what the hazards are, and we know how to control them. It'stime for the
indugtry to do what it knowsis the right thing to do. We're continuoudy striving for
safety excdlence, and it makes sense for everyone esein the industry, too”

(LaBar 1992).

C Brown & Root Braun, the petroleum and chemicals business unit of Brown &
Root, Inc., asubsidiary of Dallas-based Haliburton Co., has established a safety
enhancement program designed to engineer fal hazards out of a project before

congtruction begins. Practices employed in the 100 Percent Fal Prevention Pro gram a
this company include the use of remotely actuated pin extractors and full body
protection harnesses. Pin extractors reduce fall exposures by diminating the need for
workersto climb or be lifted to the top of avessd to disconnect rigging after alift has
been completed. Large load pin extraction is performed hydrauli cdly, and small
pin extraction is completed using ropes (one rope releases a safety latch and the
second extracts the pin). The company strives to provide continuous fal protection,
using retractable lines, for dl work performed at elevated heights. Compared with the
older waist-bdt harnesses, a full-body harness redistributes loads associated with fall
deceleration across the body's pelvic region, dramatically reducing therisk of injury.
Safety innovations such as these have enabled Brown & Root Braun to maintain a
safety record for recordable injuries that is more than five times better than the nationa
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average (Occupationa Hedlth & Safety 1992).

C  TheMecklenburg County (NC) Engineering Department, a 200-person group re

sponsble for drainage, landfill and other maintenance and congtruction jobs, re
duced the number of work- related injuries by 52 percent and cut associated costs by
92 percent in fiscd year 1986. To boost employee morade and curb the increase in
occupationa injuries, the Department introduced qudity circles, an incentive plan, and
ateam safety program. The safety program includes tool box safety meetings, display
of safety performance data, and incentives--in the form of time off--for excdlent safety
performance. The experienceis particularly interesting in that the team safety concept
was applied section by section, in groups of approximately 50 workers, over a period
of severd years, thisdlowed for com parison of accident trends between covered and
non-covered groups of employees. Between 1985 and 1990 for the Department as a
whole, the number of injuries fell from 73 to 27, and associated costs dropped from
$52,848 to $15,448 (Lanier 1992).

These cases, aswell as other success dories, areillugtrated in summary formin

Exhibit 3, which follows this section of the report.

Exhibit 3. Worker Protection Program Success Storiesin Construction

COMPANY DESCRIPTION SUCCESS KEY ASPECTS OF PROGRAM
NAME MEASURE(S)
Air Products & International OSHA recordable Line managers and employees responsible
Chemicals supplier of injury rate: for safety performance
industrial gases,
process 5.2-1982 Safety measures implemented by line
equipment, and 2.2-1987 management to ensure accountability
chemicals
Zero lost workdays Constructors selected with safety
180+ locations from 1985-88 performance in mind;
with average Experience Modification Rate for
450+ open shop Estimated savings to constructors=0.9
and Air Products and

union contractors construction industry: | Emphasis on communication

12,000+employees | $1.7 million

252 injuries avoided
1988 CISE Owner 90 lost workday
Award Recipient* | causes prevented
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BE&K
Construction Co.

General contractor,
based in
Birmingham, AL

5,700 employees

Injury/illness rate less
than 1/3 industry
average

One worksite has over
7 yearswithout alost
workday

On-site safety professional serves as
advisor to line management

Safety performance considered in
promotion decisions

Annual safety conference for managers

On-site manager accountable for safety

*Construction Industry Safety Excellence Award, given by the Business Roundtable

Exhibit 3. Worker Protection Program Success Storiesin Construction (continued)

COMPANY
NAME

DESCRIPTION

SUCCESS
MEASURE(S)

KEY ASPECTS OF PROGRAM
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on construction
and maintenance
projects in United
States

1989 CISE
Constructor
Award
Recipient*

Estimated savings
to Gulf States and
construction
industry
(1986-89):

$5.3 million
267 lost workdays
avoided

Bechtel I nternational Over 1 million On-site safety professional
Construction contractor with worker hours
Co. 32,000 workers without a lost-time Site safety and health program
accident contractualy binding on al employers on
130+projects project; will dissolve contract if
Recipient of subcontractor found to be in non-
National compliance
Constructors
Association Annual Written safety and health program
Accident
Prevention Award Supervisors attend safety and health
in 35 of 36 years workshop at beginning of each project
and during peak activity
Gulf States, Specialty trade EMR=0.881in 1986 [ Continuos Improvement Process (CIP):
Inc. contractor 055in all employees responsible for instituting
1989 organized change
2,000 employees

On-going training emphasis

Drug program: screening conducted pre-
assignment, at random, and post accident

Selection of subcontractors includes
consideration of safety record: OSHA
Form 200 incident rate, drug and safety
program

Management commitment to setting
goals and measuring performance

Complete accident/incident data,
including near-misses, must be reported
by employees, subcontractors, suppliers,
vendors and owners with written report
to corporate level in 24 hours,
investigation required

*Construction Industry Safety Excellence Award, given by the Business Roundtable

Exhibit 3. Worker Protection Program Success Storiesin Construction (continued)
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COMPANY DESCRIPTION | SUCCESS KEY ASPECTS OF PROGRAM
NAME MEASURE(S)
Gulf States, Inc Weekly safety meetings
(continued)
Hazardous work permits
Equipment inspected before each use
Monthly safe audits
M.B. Kahn Generd Medical incidents | Management commitment
Construction contractor and leve:
construction Written safety program
manager, based 28--1987
in Columbia, SC 9--1991 In-house competition, recognition and wards
that capitalize on strong competitive spirit
500+ employees Three-year among construction workers including:
estimated
program savings C quarterly newsletter and safety report
of $725,000;
yearly distribution | Cpublished list of superintendent and project
of $30,000 + in managers in order of safety performance
awards and
bonuses Cemployee recognition in newsletter

CPresident’s Quarterly Safety Award for
superintendent who demonstrates superior
safety performance

Cannual accident prevention safety awards
breakfast for al supervisory employees

Csafety awards raffle open to hourly employees
based on project performance

*Condruction Industry Safety Excellence Award, given by the Business Roundtable
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Exhibit 3. Worker Protection Program Success Storiesin Construction (continued)

COMPANY NAME

DESCRIPTION

SUCCESS MEASURE(S)

KEY ASPECTS OF PROGRAM

Mecklenberg County
(NC) Engineering
Department

County governmetn
department
responsible for
maintai ning
waterways, landfills,
and performing some
construction

200 employees
working in 4 separate
teams

Work- related injuries reduced from 73
in 1985 to 29 in 1990

Associated costs reduced form
$53,000 to $15,000

Preliminary hazard analysis by management
preceded implementation

Tool box safety meetings at frequency
decided by work crew

Safety performance awards—vacation
time—given quarterly to entire team, not
individual workers

Display of injury records on daily basis

Annual prizeto team with best safety
performance

Mosanto Chemical Co.

Chemicals,
detergents, man-
made fibers, and
some construction
operations

200+ union and open
shop contractors

1989 CISE Owner
Award Recipient*

50% reduction in total injuries since
1986

OSHA recordable incident rate:
4.0-1985
2.3-1989

Estimated savings to Mosanto and
industry:
$22 million in direct and indirect costs

Adopted Business Roundtable
recommendations from A-3 Report

Decentralized management: site managers
have primary responsibility for safety in field

Instituted comprehensive safety
management program including:

construction review

contractor selection

safety requirementsin contract
daily construction audits
substance abuse policy

on-site safety coordinator

safety permit system for hazardous
activity

C worker orientation

C safety training

C safety recognition and awards

C weekly safety walk-throughs and
meetings

C accident investigation and reports

OO OO OO

* Construction Industry Safety Excellence Award, given by the Business Roundtable
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Exhibit 3. Worker Protection Program Success Storiesin Construction (continued)

30 worksitesin 10
states

1988

Genera liability costs dropped
96% from 1986-88

Approximately $1 million returned
in worker compensation
premiums in 1988 due to
improved safety record

COMPANY NAME DESCRIPTION SUCCESS MEASURE(S) KEY ASPECTS OF PROGRAM
Pizzagalli Construction | Heavy construction Annual worker compensation Training, including mandatory site
Co. firm costs reduced 76% from 1986 to orientation and weekly safety meetings

Awards and incentives, including
monthly safe project award, yearly
superintendent award and savings bonds
for hourly field employees

Drug and alcohoal testing when accident
occurs

Personal safety equipment inspection
program

Management commitment to safety

Shamrock Farrell
Construction Co.

General contractor,
Houston-based

150 employees

CISE* and National
Safety Award winner

Low worker compensation costs;
increased productivity

Free flow of communication between
hourly workers, supervisors, and
managers, in keeping with modern
management principles

Management reviews every accident,
including first-aid incidents

Tool box safety talks daily and whenever
workers move to new site

Weekly safety training sessions

Local safety council used for low-cost
consulting and training

Gift certificates and small gifts to reward
safety excellence

*Construction Industry Safety Excellence Award, given by the Business Roundtable
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Exhibit 3. Worker Protection Program Success Storiesin Construction (continued)

COMPANY NAME

DESCRIPTION

SUCCESS MEASURE(S)

KEY ASPECTS OF PROGRAM

Shell Qil Co.

Qil, gas, and
chemical company

30,000 + employees

1990 CISE Owner
Award Recipient*

OSHA 1989 incident rate;
1/10th national average

Lost-workday rate steadily
declining since 1985

Estimated savings/per year for
Shell and contractors:

$2 million
85 lost workday cases

Total quality management

Comprehensive construction safety program
including:

ensuring safety in design
contractor screening: EMR of 1.0 or less
safety requirements written into contract
owner participation in and management
of field safety program
C  contractor safety results reported weekly
and quarterly

OO OO

Safety representative for every project
Weekly and quarterly safety meetings
Accident reporting to management within 48

hours;
investigation required

* Construction Industry Safety Excellence Award, given by the Business Roundtable
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V. COSTSAND BENEFITSOF WORKER PROTECTION PROGRAMSIN
CONSTRUCTION

This chapter andyzes the costs and benefits of implementing a comprehensive worker
protection program in the construction industry. It so estimates the potentia net benefits and rates
of return associated with such programs.

Documented information on the cogts of implementing worker protection programsin
congtruction is scarce, athough some work has been done in this area. For example, the Pizzagalli
Construction Company estimates that its program costs about $100,000 annualy. The Business
Roundtable, citing data collected from a significant sample of contractors working at various
congtruction Stesin 1980, reports that "the cost of administering a construction safety and heglth
program usualy amounts to about 2.5 percent of direct labor costs. Among the costs of
adminigtering such a program, the Roundtable lists sdaries for safety, medical, and clerical personnel
and the costs of conducting safety meetings, ingpecting tools and equipment, conducting orientation
sessons, carrying out ingpections, providing persond protective equipment, and providing
miscellaneous supplies and equipment. Projecting to 1990 on the basis of the Roundtable's data, the
cost of such programs for the industry as a whole would have been gpproximatedly $2 hillion.

The most direct way of estimating the benefits potentialy associated with worker protection
programsin thisindustry isto look at the costs of the work-related congtruction injuries these
programs would prevent. There is substantid agreement among unions, industry representatives, and
academic researchers about the unacceptably high human costs of current injury and fatdity ratesin
the congtruction industry. There are, however, some differences of opinion on how best to measure
the economic impact of work-related accidents. Hinze and Applegate (1991) caculated an average
direct cost of $519.14 for every medical case injury and an average direct cost of $6,909.98 for
every redtricted-activity/lost-workday case; they calculated the ratio of indirect to direct costs as 4:1
for medical-case injuries and 20:1 for restricted-activity/lost-workday cases. Among the indirect
costs associated with congtruction accidents are those related to lost productivity, disrupted work
schedules, adminigrative time for investigations and reports, training replacement personnd, paying
wages to injured workers and other workers for time not worked, cleaning up and repairing
damages, adverse publicity, and third-party ligbility claims against the contractor (Chaney 1991). If
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these authors estimates of the direct cogts of injuries and lost workdays are projected to the
congtruction industry as awhole, the total direct costsin 1991 would have been $2.1 billion; the total
direct and indirect costs of work-related injuries for the industry as awhole in 1990 would have
been $40.4 billion. The Business Roundtable (1982) reports that the ratio between indirect and
direct cogts ranges from 4:1 to 17:1, depending on the particular study. Overal, the Roundtable's
Congtruction Industry Cost Effectiveness Project estimates that accident costs account for 6.5
percent of industrid, utility, and commercia congtruction costs. If this percentage is projected to the
congtruction industry as awhole, the totd costs of accidents in 1990 would have been $28.2 billion.
Thus, these sources agree that work related accidents and injuries are costing employersin this
sector between $28 and $40 billion annualy.

Severd dudies suggest that accident and injury costs can be significantly reduced by the
implementation of effective worker protection programs. For example, the Business Roundtable
found that, for asample of contractors with good congtruction safety and hedlth programs, the
average OSHA recordable injury incidence rate for 1977 to 1980 was only 36 percent of the
average rate for the congruction industry as awhole (as published by the Nationd Safety Council).
In 1980, according to the Roundtable, these contractors had
workers compensation losses averaging 6.1 cents per hour worked; had they experienced losses at
the nationa average, their losses would have been 16.9 cents per hour, dmost 3 times as much
(Business Roundtable, January 1982). If implementing comparable programs industry-wideis
assumed to reduce injury rates for the construction industry as awhole by a comparable percentage,
the savings would be between $10.3 hillion (using the Hinze and Applegate estimate) and $18.0
billion (using the Roundtable estimate). The experience reported by one Vermont-based
congtruction company--Pizzagdli Congtruction-confirms the benefits of these programs. Since 1986,
their worker protection program has reduced the company's workers compensation costs by 76
percent, from $896,603 annually to $213,328, for a $683,275 per-year saving; between 1986 and
1988, the firm's generd liability insurance costs dropped by 96 percent, from $407,867 to $16,731,
for asavings of $391,136 in a 3-year period.

The potentid net savings of worker protection programs in this sector are thus substantial.
Based on Business Roundtable data, industry-wide programs costing $2 billion per
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year could achieve cost savings of $10.3 to $18 hillion per year, for anet savings of $8.3 to $16
billion per year for the congtruction industry as awhole. Theratio of cost savings to program costs
for these programs is thus between five to one and nine to one. The work of Barrie and Pulsion
(1984) confirms this estimate: these authors report that, for each dollar invested in safety, a $4 to $8
return can be expected. Other estimates of the potentia net savings of these programs are more
consarvative but ill impressve. For example, Levitt and Samuelson (1987) state that "the minimum
net savings to be expected from introducing an effective safety management program is 4 percent of
direct labor cogts" If this percentage is extrapolated to the construction industry as awhole, such
programs would have saved $4.4 billion in costsin 1990. The U.S. Corps of Engineers reports that
compliance with its safety standards achieves a minimum cost savings for its contractors of 0.5t0 1.0
percent of total project costs, mostly in the form of reduced workers compensation costs (persona
communication, Dan Peterson, Corps of Engineers, February 1993). If extragpolated to the
congtruction industry as awhole, this would mean a net cost savingsin 1990 dollars of $2.2 to $4.4
billion.

Adde from cost savings, effective worker protection programsin construction have been
credited with a number of indirect benefits, including improved communication within the
organization (Mattila and Hyodyomaa 1988), increases in productivity and production due to a
decrease in accidents and injuries (Lattanzio 1991), and a beneficia effect on labor management
relaions (Boden, Hall, Levengtein, and Punnett 1984).

VI. CONCLUSION

These case sudies and qudlitative assessments of the practices of some mgjor
organizations active in congruction demongtrate that introducing safe management practices can
have dramatic impacts on accident and injury rates. In addition, the experience of many firms and
organizations indicates that the codts of implementing such programs are only afraction of those
associated with worksite accidents. In summary, worker protection programs that are characterized
by management commitment, employee involvement, workste andys's, hazard prevention and
control, and safety and hedlth training offer the best hope of
breaking the cycle of injury, death, and spiraling codts that threastens to overwhelm thisindudry.
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APPENDIX A. REVIEW OF THE RECENT CONSTRUCTION
SAFETY MANAGEMENT LITERATURE

OVERVIEW OF THE LITERATURE
A review of the recent (post-1980) condtruction indudtry literature* reveds that, like OSHA, firmsin

this sector are concerned with the human costs associated with high injury and fatdity rates; the spirding
workers compensation costs associated with construction accidents are a'so a mgjor issue. The recent
literature can be classfied under three headings.

C Business and trade literature, which focuses on the implementation of safe
management practices,
C Behaviora studies, which address the attitudes of workers and managers to
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safety issues and ways of changing them; and
C Articles describing specific congruction safety management programs.
The business and trade literature emphasizes mechanisms for making workplace safety a management

priority, and thus implicitly acknowledges the importance of management commitment to the achievement of a
safe working environment. Topics covered include:

C The importance of compiling accident statistics by individua contractor,
facility, and project;

C The importance of reviewing safety performance by quantifying and andyzing
accident rates, workers compensation costs, and the indirect costs of accidents; and

C The savings that can be generated by evauating the safety records of contractors during
the bidding process.

In generd, sudiesin the business management literature focus on the safety performance of specific
companies rather than on the relative effectiveness of any particular component of the company's program.
The authors main objective is to encourage construction managers to emulate the practices of the best firms
in the industry or to emphasi ze the importance of considering safety performance when choosing a contractor.

The behaviord research studies focus on issues such as the effectiveness of feedback mechaniams,
attitudes toward safety, the influence of unionization on safety practices, and the effectiveness of training.
Thereis generd agreement among authors that involving

Appendix A contains a brief overview of the recent literature, abstracts of the articles and books reviewed
for this study, and a bibliography of these sources.

employees in accident prevention programs and providing safety training to al workers on the
Ste are essentiad to success. The literature recognizes that younger workers and nonunionized
workers are particularly vulnerable to injuries and that reaching these groups requires specid
effort (Eastern Research Group 1991).

The literature on condruction management practices tends to be anecdotal, and it is
primarily concerned with "success stories." For example, one of the better studies of thiskind
describes the experience of the Pizzagdli Congtruction Company, aVermont-based heavy
congtruction firm with approximately 30 worksitesin 10 States along the East coast (Bruening
1989). In the three years after Pizzagd|li implemented a congtruction safety management program,
recordable injuries were reduced by amost 48 percent, the lost-workday rate fell by 33 percent,
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and workers compensation costs were cut by 76 percent. Improved training, including an initia
orientation program for new employees and weekly safety talks for al employees, was
considered the key to the success of this program. Other important elements, according to
Pizzagalli, were a drug and acohol abuse program, incentive awvards for safety performance, and
equipment inspections that were both more detailed and more frequent than those required by
OSHA.

In summary, the recent literature on the congtruction industry is unanimous in emphasizing the
importance of management's role in achieving worksite safety. Thisfocus is even more appropriate
in congtruction than in generd industry because of the dynamic nature of congtruction work: the
changes in hazards and work crews associated with the various phases of a congtruction project
make active and continuous management involvement and oversght essentid if a safe work
environment is to be maintained. For example, annua compliance self-ingpections performed by the
employer may be adequate for the fixed-work- station, steady-state operations typical of most
generd-industry production facilities, but daily (and sometimes even more frequent) inspections are
necessary on most construction Sites.

All of the articles and publications reviewed here were published after 1980. For
ease of discussion, the literature is grouped into the three categories identified previoudy: business
management literature, behaviord research studies, and reviews of congtruction safety and hedlth
programs. Thefirg category includes literature on congtruction cost accounting, insurance, ligbility,
and the bidding process. The second category conssts largely of experimenta studies thet evaluate
the effectiveness of behavior modification tech-

niquesin improving safety performance. The find category includes articles underlining the need for
safety management and reports describing specific practices that can be incorporated into worksite
safety and health programs. Some of the comprehensive texts cited span dl three categories. In
these cases, cross-references to other categories are provided. The review highlights key
management concepts and practices, for details on methodology or program implementation, the
reeder is directed to the origind text. This gppendix first discusses the mgor themes that emergein
each category of literature, while the fina section contains reviews of the mgor articles and
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publications, grouped by category.

BUSINESS MANAGEMENT LITERATURE

One of the most comprehensive sources of business management literature on congtruction
safety is the Business Roundtable. The Roundtable is a 215-member association representing some
of the largest firmsin al business sectors, including magor buyers of congruction services. In the
early 1980s, the Business Roundtable launched an ambitious study, the "Congtruction Industry Cost
Effectiveness Project” (Business Roundtable 1982) in an attempt to andyze and improve cost
effectivenessin thisindustry. Safety was one of the topics studied, and safety and kills training have
since been identified as the two areas likdliest to lead to the greatest improvementsin cost
effectiveness. An important aspect of the Business Roundtable's 1982 report, and atopic which is
aso discussed in Levitt and Samelson's (1987) text on congtruction safety management, isthe role
buyers of congtruction services can play ininfluencing safety. Dick Kibben, head of the Business
Roundtable's
construction research project, states that the Roundtable emphasi zes construction purchasers for
two reasons. Thefirg is group membership: many Roundtable members are mgjor buyers of
congtruction services, the second, and perhaps more significant, has to do with the structure of the
condruction industry, which is characterized by numerous smdl firms. Ninety percent of al
congtruction firms--genera contractors, heavy construction contractors, and subcontractors--have
fewer than 20 employees. These firms account for 44 percent of the 5 million construction
employees counted by the Census Bureau in 1987. Only 23 percent of al construction employers,
or fewer than 1 percent of firms, are represented by

establishments of 100 or more employees*  According to Kibben, a surprising number of
contractors do not know their own experience modification rate (EMR), amultiplier gpplied to the
contractor's workers compensation premium based on past safety performance. Because the
technica capabilities necessary to manage costs and track safety performance may not be readily
available a smdl firms, the Roundtable and other andysts view construction services purchasers as
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aleverage point in safety management. By making a contractor's safety record part of the
compstitive bidding process, consgtruction buyersindirectly manage safety by awarding contracts to
those firms with the best safety performance. Safety performance isreflected in afirm's EMR,
OSHA incidence rates for recordable injuries and illnesses, and forma safety management policies.
When safety is well-managed, injury and lost-time incidence rates can be reduced to a fraction of
those reported by the National Safety Council; firms chosen by Roundtable members have an injury
incidence rate of approximately 3/200,000 exposure hours and alogt-time incidence rate of
0.02/200,000 exposure hours, compared with nationa averages of 14 and 6 per 200,000 exposure
hours, respectively. The Roundtable estimates that the savings potentialy achievable through
effective safety management are gpproximately 4 percent of project costs (Business Roundtable
1982).

In afollow-up companion publication to the 1983 Report, "The Workers Compensation
Crigs... Safety Excellence Will Make a Difference’ (Business Roundtable 1991), the Roundtable
offered the following recommendations for owners or congtruction services buyers:

(1) Understand how the workers compensation premium is affected by work site
accidents,

(2 Require contractorsto provide, for the past three years, their State workers
compensation insurance rate sheets and OSHA 200 logs,

3 Edtablish target EMR's and injury and lost-time incidence rates to prequdify
contractors, and allow only those contractors who meet these targets to bid;

(4 Enaurethat al contractors bidding have and implement on-site safety perform-
ance programs;

* Thesefigures are from the Construction Statistics Division of the U.S. Bureau of the Census.
An establishment is a physical business location; a single firm may have multiple establishments.

(5) Committoa"zeroinjury" god a the highest management level, encourage the
same commitment in contractor companies, and require routine and frequent
safety performance reports be sent to the CEQ;
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(6) Following alog-time accident, conduct a Site visit within 24 hours with top
management from owner and contractor companies to review accident plan,
preventive measures,

(7) Reward safe performance; and
(8) Maintain separate accident gatistics for each contractor on the Site.

In its publications on congtruction cogt-effectiveness, the Business Roundtable does not
discuss the use of accounting methods that will reflect the true costs of accidents. This issue was
addressed by Stanford University, however, in a 2-year sudy in which 13 companies agreed to use
the Stanford Accident Cost Accounting System, designed to highlight accident costs. (The results of
this sudy are discussed in Levitt and Samdson (1987). Although participating companies found
that the accounting system only captured direct cods, its use increased management awareness of
the high pnce of accidents. Circulating an accounting report that reflected accident costs to project
managers and supervisors aso increased the sense of accountability for safety. Levitt and
Samelson, as well as other authors, enumerate the indirect costs of accidents, which may include
delays and overtime; loss of work crew efficiency; training of replacement workers, clean-up,
repair, or replacement of damaged equipment; work rescheduling; costs for safety and clerical
personnel time related to the accident; OSHA fines, and the cost of legd assstance. Studies of the
ratio of direct to indirect costs, as reported in thisliterature review, indicate thet this ratio can range
from 4:1 for medicd injury casesto 20:1 for redtricted-activity or logt-time injuries in construction.

Contractor ligbility for overdl ste safety is dso a Sgnificant management concern. Although
there is some disagreement among authors on the best method for handling liability when negotiating
for the services of contractors and subcontractors, arecurring point is that construction managers
cannot shiedd themsalves from liability for sefety and thet the best way to avoid ligbility isfor
management to be an active participant in the safety program, as demonstrated by written policies
and actions. This emphasis on management commitment, consdered one of the most important
components of any safety program, is echoed in the behavioral research and occupationa safety
and hedlth program literature.

BEHAVIORAL RESEARCH
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The two mgjor themes explored in construction safety behaviora research are causa
atribution and motivation. Asit relates to safety management, attribution research examines how
the perception of causdlity for an accident affects the Sructure of a safety program. Generally
gpeaking, individuals tend to "over attribute” accidents to workers, or in other words to assume that
greater care by the worker could have prevented an accident even in cases where thisis obvioudy
not true. This atitude often finds expresson in punitive safety programs with numerous rules and
regulations, but little communication between labor and management. In areview article on
attribution research, DeJoy (1985) summarizes its implications for safety programs: (1) workplace
accidents should be investigated by a qudified person from outside the workgroup and not tied to
line management; (2) summaries of al accident investigations should be disseminated to dl workers
and managers involved; (3) safety messagesin dl forms should be carefully developed to take into
account the sources of bias that may influence the recipient's interpretation of the message; (4) a
plan should be developed for reporting and andyzing near-miss and minor-loss accidents; (5)
supervisor safety training should touch on the issue of attributiond bias and its implications for
accident invedtigations; and (6) managers need to be made aware of the multi-causa nature of
accidents and the need to integrate safety into the total management system.

Recent studies (Fellner and Sulzer-Azaroff 1984; Zohar 1980) on motivating safe
performance suggest that immediate, posted feedback is an effective, economica way to improve
performance and increase the use of persond protective equipment. In the Sudies cited, the
immediate pogting of ingpection results in alocation accessible to workers Sgnificantly improved
work conditions and practices, and immediate posting of auditory test results sgnificantly increased
earplug usage, even among new workers. Researchers suggest that posting feedback heightens
awareness and improves communication, encouraging safe behavior among both workers and
managemen.

WORKER PROTECTION PROGRAMSIN CONSTRUCTION

This heading covers literature that provides company and industry statistics on the need for
safety management as wdll as articles that identify specific safe management practices. In aBusiness
Roundtable study (1989) of worker absenteeism and turnover, unsafe
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conditions were found to be the primary factor leading to worker absences. Unsafe behavior and
ignorance about safe practices were found by two authors to be more common among young
workers, dthough astudy of fata congtruction injuries in Washington State found higher mortaity
from injuries among older workers (Buskin 1987). The importance of man aging safety is
summarized in arecent article by LaBar: more than 2,000 desths and 630,000 injuries result yearly
from congtruction accidents, for an annud cost to the industry of $30 billion. LaBar's 1992 article
and severd others offer specific management recommendations, some of which were provided to
the authors by companies with successful safety records.

Throughout the literature, the importance of demonstrating management commitment to
safety is emphasized. For example, Dedobbeleer (1987) found that a worker's attitude toward safe
performance might be less related to training than to management's attitude toward safety. A
second key element of effective safety management was awritten Site safety program. The most
succinct summary of effective safety management practicesis provided by the Business
Roundtable's 1991 publication, "The Workers Compensation Crisis...Safety Excellence Will Make
aDifference." In future editions of this publication, the Roundtable will track the experience of 11
owner firms and 32 contractor firmsit has recognized in its Congtruction Industry Safety Excellence
Award Program. All of these companies set azero-injury goa and use some or dl of the following
practicesto achieveit:

C Prequdification of potentid contractors;
C Safety performance hurdle rates for quaifying contractors;
C Safety-specific contract language;
C Substance abuse program;
C Absentee and turnover audits;
C Safety orientation, which includes:
--Orientation;
-- Safety and loss prevention review;
-- Accident/incident reporting requirements
-- Emergency phone system/numbers; and
-- Emergency darms/responses,
C Safety training, which covers:
-- Basic safety rules and emergency procedures,
-- Hazard communication (Right To Know);

-- Lock-out/tag-out procedures,
-- Proper use of respirators; and

A-13



C

C

-- Heavy equipment certification;
Supervisory training, covering:
-- Attitude and behavior;
-- Disciplinary guiddines,
-- Accident/incident reporting and investigation; and
-- Incentives/recognition programs,
Weekly Ste safety meetings,
Site safety inspections,
Hazardous work permits;
Congdtructor safety performance evauation;

Statistica reporting and feedback; and

Recognition of superior safety performance.

This report's specific recommendations for owner firms or buyers of construction services
are ligted in the business management section of this summary. Below are some of the
specific suggestions for contractor firms

Construction contractors should:

C Understand the total workers compensation insurance premium (WCIP) con-

cept and how it is affected by worksite accidents.

C Ascertain that the manua rate classification codes used to caculate the WCIP
accurately represent the work of the crafts employed.

C Set Experience Modification, Total Recordable Incidence and Totd Lost Work-
day Incidence "Hurdle Rates' as targets of acceptability for prequaifying sub-
contractors, and allow only prequalified subcontractors to bid.

C Start every meeting with emphasis on the safety performance of the company.
Ensure that people a dl levels understand that safety is of paramount impor

tance
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Ensure that accident and injury reporting isimmediate and has the highest pro

file. The CEO should promptly receive a persond cal when alost-time, or
potentia logt-time, injury occurs.

Insst that ajobsite vist by senior level executives of subcontractor, contrac
tor, and owner occur no later than the day following alost-time accident to re-
view what occurred and plan steps to prevent further incidents.

Determine that dynamic safety programs are operationa on the worksite at all
times.

Congder incentives for safety performance. Put aproject level "cents per
hour" incentive in place to reward craftspeople for logt-time and injury-free
work.

Ensure that management a dl levelsis evaduated on safety performance as
well as other critical evauation factors.

Develop meansto ensure that the costs of safety non-performance are charged
to each project before the profit or loss generated by that project is caculated.

Make the god of zero accidents a direct line management respongbility from
the CEO down to and including the workers at the jobsite.
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DETAILED LITERATURE REVIEW
BUSINESS MANAGEMENT LITERATURE
Arden, P. Subcontract for safety first. Safety & Health, pp. 44-47. November, 1992.
This article discusses the importance of subcontractor safety to overal construction
safety and particularly to the success of the prime contractor's work on any given project.
Ways to ensure that subcontractors are serious about safety include:

C  Making them complete a prequdifications questionnaire deding with their
safety record;

C  BEvauaing their Experience Modification Rate;

C  Reviewing the subcontractor's OSHA 200 logs;

C  Reviewing the subcontractor's forma safety program;

C  Vidting aworksite of the subcontractor;

C  Documenting the subcontractor's safety responsibilitiesin writing;

C  Induding safety requirements in contract documents;

C  Requiring subcontractors to develop site-specific safety plans;

C  Building awards or pendties for safe performance into the contract;

C  Requiring subcontractors to have safety specidists; and

C  Monitoring/auditing subcontractor's worksites regularly.
Britt, P. Ownersown up to contractor safety. Safety & Health. National Safety
Council, pp. 44-48, December 1993.

This article describes efforts to improve contract labor safety and hedth in the

petrochemical industry since 1989. It discusses the opinion, reflected in recent court decisons and
OSHA cases, that the company that hires the contractor is responsible for the contractor's job safety
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experience and a so holds contractors responsible for subcontractor job safety and health. OSHA
pendties for the owner are "likely to be double or triple that assessed againgt a guilty contractor,”
according to an attorney practicing before OSHRC.

Examples of how safety paysinclude Mobil Oil Corporation's experience & its Joliet

Refinery: Mobil requires prospective contractors to fill out a questionnaire on workers
compensation/insurance experience and to furnish awritten copy of their safety program. In addition,
contractors must provide Mohil with Materid Safety Data Sheets (MSDSs) for dl materiasthey
intend to bring on site. Some companies require progpective contractors to pass awritten safety and
hedth proficiency examination.

Mobil credits a cooperative company/contractor safety training program for reducing
incidence rates to one-quarter the published industry average at the Joliet Refinery. Incidents dropped
75 percent over 3 years after the implementation of rict safety rules. ThisplantisaVPP site. Ona
recently completed large construction project, the refinery's incidents were one-seventh the industry's
nationa average.

Burati, J.L., Matthews, M.F., and Kalidini, SN. Quality management in construction
industry. Journal of Construction Engineering Management 117(2): 341-359,1991

This article reports on astudy of the management practicesin place a 19 owner and
contractor firmsinvolved in heavy industrid, manufacturing, and commercid congtruction. It
documents the introduction of total quality management (TQM) in the congtruction industry. A
mgority of the companies participating in the sudy have implemented or are implementing TQM
techniques. A mgjor finding was that personnel interviewed believe that safety, deadlines, cost, and
qudity are dl equaly important and are interdependent, i.e., that safe, high-quality projects are more
likely than others to be on budget and on schedule. If personnel ranked these items separatdly, they
ranked safety firdt, followed by quality, deadlines, and cost. Principd findings of the study were:

C Management participation in the implementation processis essentid; and

C Topics and examples used in training should be integrated with the work
processes of the individuas being trained.

Business Roundtable. 1988. Improving Construction Safety Performance: A Construction
Industry Cost Effectiveness Project Report. Report A-3, January 1982.

Thisis the second report from the Congtruction Industry Cost Effectiveness Project. Among
the information provided isalist of steps owners can take to improve the on-the job safety
performance of contractors. All owners with better-than-average construction safety records require
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their contractors to obtain work permits for specific activities. In awarding contracts, owners with
good safety performance consider the contractor's safety record. During construction, "safe owners'
conduct formd site ingpections and regularly audit con-

tractors safety practices. They use goal-setting with contractors to reduce accidents and they keep
datistics separately by contractor. Safe owners establish construction safety departments to monitor
and confer with contractors, and stress safety during pre-bid activities and at Site vists. Contract
specifications of safe owners often surpass OSHA regulations, and the owners themsdves are
frequently involved in training sessions on hazards and safety procedures for congtruction Site
supervisors and workers. This report reviews a Stanford University survey of experience modification
rates (EMRs) for workers compensation to identify the potentia percentage variaion in insurance
costs (and hence total project costs) that occur as aresult of variations in safety performance. The
EMR, asamultiplier for worker compensation rates, varied in this study from 50 to 205 percent. A
form was developed for use by ownersto prequaify contractors according to their safety attitudes
and practices, that form isincluded in the printed report.

Business Roundtable. The Workers Compensation Crisis...Safety Excellence Will Make A
Difference. Companion Publication to CICE Project Report A-3, 1991.

This safety management report from the Bus ness Roundtable was published 9 years after the
A-3 report. As the authors point out, despite efforts to reduce injury frequency, the OSHA
Recordable Incidence Rates and Lost-Time Frequency Incidence Rates have not improved
sgnificantly since the origina A-3 report was published in 1982. The report provides a brief history
of worker compensation insurance and rate trends since 1979. Detailed explanations are given for
caculating worker compensation insurance premiums in congtruction; these rates are based on 1) the
EMR; 2) the manud rate (an insurance premium based on the type of work performed; and 3)
payroll units (calculated by dividing the employer'stotal annua direct labor cost by 100). Manud
rates vary widely among States and congtruction crafts. The average manud rate by craft--which
suggests relative hazard--and a 50-State comparison of manual rates are provided. The report aso
describes briefly how workers compensation insurance is provided in each State: with State as sole
source, through State programs and specifically licensed companies, or through insurance companies
adone. The equation for calculating the EMR is given and the effect of accidentsonthe EMR isdis-
cussed. Findly, using the safety programs of owner and contractor forms that have received the
Roundtable's Award for Safety Excellence, the report lists the elements of an effective
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congtruction safety program. It then provides separate lists of management practice recommendations
for owner and contractor companies.

Chaney, P. The hidden costs of jobsite accidents. Constructor 73(4):4~41, April 1991.

Chaney discusses the Experience Modification Rate (EMR), which is used in caculating
workers compensation premiums. The EMR is multiplied by a standard rate associated with a
particular type of congtruction, and the EMR for a particular company is then determined by dividing
the expected number of losses (as determined by the insurance industry) by the company's actua
losses. The lower the EMR, the lower the company's workers compensation rate.

A lig of indirect cost eementsis provided and an example is used to illustrate how the tota
cost of an accident compares with the amount paid out by workers compensation. Contractors are
advised that owners may condder a bidder's safety record and EMR when awarding contracts, and
that an effective safety program (lower EMR) will make a bidder more competitive.

Freeman, S. 1990. Control of construction site safety. In: Proceedings of the National
Conference on Construction Safety and Health, sponsored by the AFL-CIO and NIOSH,
Seattle, WA, September 25-27, 1990.

Freeman's paper is agenera discussion of the issue of contractor versus subcontractor
management of project safety and the associated liability. He lists the pros and cons of generd
contractor control of subcontractor safety, and legal remedies that may protect thecontractor from
excessve ligbility. He dso offers a"Blueprint for Control of Congtruction Site Safety” that enumerates
the safety respongbilities of congtruction managers (which could include genera contractors, prime
contractors, owners, engineers, or architects), and sub
contractors. The Blueprint specifies and defines key job functionsin the safety plan, including those of
the project manager, safety professionals, subcontractor manager, crew supervisors, owners,
architects, and engineers.
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Hinze, J. and Applegate, L. Cost of construction injuries. Journal of Construction
Engineering and M anagement 117(3):537-550, 1991.

and

Gorman, E.J., m. Workers compensation: L abor/management proposalsto reduceinjuries
and illness. In: Proceedings of the National Conference on Construction Health and Safety,
Seattle, WA, September 25-27, 1990.

Both of these papers discuss the same study; they differ only in some of the comparisons
they draw from the data. The god of the sudy was to calculate the indirect costs of accidents:
Heinrich suggested afour-to-one ratio of indirect to direct costs for construction in a 1931 paper; the
more recent andysis was an attempt to re-examine that ratio. Participation was sought from member
firms of the Congtruction Industry Ingtitute, Associated Builders and Contractors, the Nationa
Congtructors Association, and other contractor associations. A totd of 573 injury reports from 103
congruction firms were used for thisanalyss. A survey form that allowed caculation of indirect costs
was developed and used for each accident report (thisform is reprinted in the Hinze and Applegate
paper). The figures that were derived show aratio of 4:1 for medica injury cases and 20:1 for
restricted activity or lost workday injuries. Cost comparisons by congtruction trade yielded no
datigticaly sgnificant differences, nor did comparisons between the ratios for merit shop and union
shop projects. When dratified by type of contract, the data indicated that indirect to direct cost ratios
tended to be higher on cost-reimbursable contracts than on lump sum contracts, and on larger
projects overal.

Lattanzio, R. 1991. Managing construction site safety. Occupational Health and Safety, pp.
38-39, February 1991.

Thisarticle provides abrief summary of the daily responsibilities of Ste safety management in
terms of compliance with safety standards. It lists the benefits of employing an independent safety
professond: reductionsin violations and insurance premiums and claims payouts, increasesin
productivity, freeing the construction manager or genera contractor to attend to construction, and
access to additiona ligbility insurance that a contractor cannot otherwise obtain.

mith, G. and Roth, R. Safety programs and the construction manager. Jour nal of
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Construction Engineering and Management 117(2):36-371, June 1991.
In this paper, Smith and Roth discuss how the congtruction manager's ligbility is defined in
contract documents. They review the respongbilities of the congtruction manager as

defined in contracts by the American Ingtitute of Architects, Associated Generd Contractors,
Nationa Society of Professona Engineers, and Construction Management Association of America.
They then discuss recent case law regarding congtruction manager ligbility for safety, emphasizing that
thisisareatively new area. The authors close with the assertion that since congtruction managers
cannot shield themsdves from liability, the best ideais to become an active participant in the sefety
program. Among the factors listed which decrease congtruction manager ligbility are: a safety
program that decreases the risk of accidents, a contract that clearly delineates the safety
responsibilities of dl parties, a contract clause that indemnifies the congtruction manager from
negligent acts of others, and making every reasonable effort to prevent and correct safety
deficiencies. Factors that increase construction manager liability and requirements for contractors are
as0 specified.

Synnett, RJ. Congtruction safety: A turnaround program. Professonal Safety, pp. 33-37,
October 1992.

This article describes the experience of the M.B. Kahn Construction Company, a genera
contractor and congtruction manager that employed more than 500 people and had a saes volume of
$243 million in 1991. In 1988, the company's sales volume was $105 million; its workers
compensation premium that year was $500,000, and its Experience Modification Rate (EMR) was
1.49 (1.00 isthe standard). To address this problem, in 1988 the company introduced an accident
prevention and safety program and simultaneoudy began to self-insure its workers compensation
program. Previoudy, by its own admission, the prevailing attitude in the company toward safety was
"poor." The new program emphasizes management commitment, the safety respongbilities of key
employees, training for new hires, accident investigation and reporting procedures, frequent job-dte
ingoections, refresher training, and a close working reationship with OSHA. The company creditsin-
house competition, recognition, incentives, and management commitment with the program'’s success.
Savings for the overall program are estimated to be $725,000 over 3 years.

Ward, S.C,, et al. Advantages of management contracting--critical analysis. Journal of
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Construction Engineering and Management 117(2):195-211, June 1991.

A management contracting Ssystem is one in which an outsde organization is retained to
coordinate the design and construction phases of a project and to control construction. Four types of
management contracting sysems are listed, although the article focuses on the situation in which the
management contractor directly employswork contractors to undertake

al congtruction packages. No congtruction work is done by the management contractor, but this
contractor firm does provide coordination and time, cost, and quaity control. The advantages for
safety of this approach include better planning and control, which can mean improved safety
performance if an effective safety management program exists, and fewer documented clams. The
disadvantages include blurring of lines of liability and whatever increased risks may arise as aresult.
The authors discuss the types of projects for which management contracting is best suited: large or
complex projects, ones which require flexibility because of rapidly-changing technology, or ones for
which there is a strong economic advantage to early start and completion. They conclude with alist of
provisos that ought to accompany any such management agreement.

BEHAVIORAL RESEARCH

Business Roundtable. Construction Labor Motivation: A Construction Industry Cost
Effectiveness Project Report. Report A-2, March 1992.

Thisisagenerd report on worker motivation prepared on the basis of areview of both
congtruction and genera indudtry literature. In a specific section on safety, the report states that
workers will be motivated if top management expresses strong concern for project safety. Safety
incentive programs that reward project managers or supervisors for their safety record are dso cited
as ameans of improving the morae of both supervisors and workers. Job orientation for new
workers, regular job safety meetings, and supervisor awareness of hazards were al found to be
motivating factors. The studies supporting these clams are referenced.

Dedobbeleer, N. and Beland, F. A safety climate measure for construction sites.
Journal of Safety Research 22:97-103, 1991.

This study tests a safety climate model developed for production workers or construction
workers. Climate was defined as "molar perceptions people have of their work settings.” A sdif-
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administered questionnaire was used to survey 384 non-residential congtruction workersin Batimore,
MD, and the response rate was 71 percent. The survey assessed workers perceptions of
management's commitment to safety and workers perceptions of their own involvement in safety. The
study revedled that construction workers, unlike production workers, perceive management's words
and deeds as asingle dimension, and that these workers perceive safety as ajoint responsibility
between workers and management.

Based on these reaults, the authors conclude that *management's safety concerns and actions should
be highly publicized among the workers" and that "workers involvement can include participation in
the development of safety programs, conduct of safety audits, and identification of solutions.”

DelJoy, D.M. Attributional processes and hazard control management in industry. Jour nal of
Safety Resear ch 16(2):61-71, Summer 1985.

Deloy reviews atribution theory research in this paper and provides a useful summary of its
implications for safety management programs. Perceptions of causdlity influence how workers
gppraise workplace hazards and influence the design of safety programs. A safety program with
punitive enforcement measures, extengve rules and regulations, and little two-way communication
between labor and management suggests that management views most accidents as the result of the
worker and reflects the belief that little attention needs to be given to environmentd factors. The
policies and actions of top management influence the perceptions of workers and firgt-line supervisors
aswell. If causd atribution isincorrect, it can lead to ingppropriate safety policies and programs that
may magnify rather than correct the problem.

Deloy cites studies that identify strong management commitment to safety. Safety programs
in these companies typicdly share the following features. safety matters are given ahigh priority at
company meetings and planned activities; top managers are persondly involved in safety activities,
safety officers are given relatively high rank and status in the company; open, two-way
communication exists between labor and management on safety issues, importance is given to safety
inspections, environmenta control, and genera housekeeping; and distinctive methods are used to
promote safety awareness.

In summarizing the implications of attribution research for safety programs, Dedoy offers the
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following recommendations. (1) workplace accidents should be investigated by a quaified person
outs de the workgroup and not directly tied to line management; (2) summaries of al accident
investigations should be didtributed to al workers and managers involved; (3) safety messages of dl
forms should be carefully developed to take into account the sources of bias that may influence the
recipient's interpretation of the message; (4) a program should be devel oped for reporting and
andyzing near-miss and minor-loss accidents; (5) supervisor safety training programs should inform
supervisors of the types of attributiona

bias likely to operate in accident assessment and the implications of such bias; and
(6) managers need to be made aware of the multi-causa nature of accidents and the need
to integrate safety into the totd management system.

Dgoy, D.M. Supervisor attributionsand responses for multi-causal workplace
accidents. Journal of Occupational Accidents 9:213-223,1987.

This paper isa sudy of how those in supervisory roles atribute responshbility for and
respond to workplace accidents. Subjects read industrial accident reports that varied in terms of the
description of cause (e.g., worker failure versus machine failure) and severity of outcome. Severity
of outcome did not substantialy affect how evauators attributed responsibility or selected remedies.
The gender of the study subjects also had no observable effect on decison-making. Overdl,
however, subjects "overattributed” accidents to lack of effort on the worker's part; that is, when
worker ability or task difficulty were apparently related to the accident, they stressed that greater
worker effort, rather than improved supervison or management, might have remedied the Situation.
The researchers suggest that this behaviorad tendency shifts the responsibility to the worker and is
likely to result in asafety dimate in which little training, task andys's, or hazard control is atempted,
and inadequate measures are used to control |osses.

Denton, D.K. Safety Management: Improving Performance. New York, McGraw-Hill,
Inc,1982.

This book is based on the assumption that making safety management more employee
centered will improve safety performance by increasing worker awareness of and respongbility for
safety. Case studies to support this assumption are supplied. The authors discuss management
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practices to shift emphasis to the employee, aswell as motivation theories, styles of communication,
decison-making, training, and satistica methods for tracking safe performance. The information in
this book will be useful to the safety manager or trainer interested in improving communication; some
specific management practices described, such asthe creation of worker safety committees, may
aso be useful in the development of standard operating procedures.

Fellner, D.J. and Sulzer-Azar off, B. Increasing industrial safety practicesand conditions
through posted feedback. Journal of Safety Research 15:7-21, Spring 1984.

This concise and interesting paper describes a well-documented study on the use of posted
feedback as a behaviora technique to improve safety performance. The authors begin

by reviewing the literature on the use of performance feedback to promote safety. They citea
number of sudies that have found that individud or public feedback, accompanied by god setting,
effectively increased safe conditions and practices. This particular experiment was designed to
determine whether positive and specific feedback posted weekly would increase safe practices and
conditions and consequently decrease injuries. Although the study was conducted in a paper mill, the
techniques employed could be used in construction operations.

The researchers established basdline rates for safe conditions and practices in the mill. They
then conducted weekly ingpections in each of 17 rooms and posted feedback on safe conditionsin
an areavisbleto al employeesin that room. Brief (10-minute) meetings were held with hourly and
sdaried employees to discuss the feedback. After four months, asimilar procedure was followed to
give feedback on work practices.

Satidicaly sgnificant improvementsin working conditions were found in rooms with posted
feedback; safe practices increased from 4 percent to 30 percent; the percentage of nonhazardous
work zones overal increased from abasdline of 79 percent to 85 percent. Posted feedback also
increased safe practices overall from abasdline of 78 percent to 85 percent. There was a modest
though significant reduction in injuries over the course of the sudy.

The authors emphasize that the program was inexpensive to develop and implement.
Additiondly, athough the feedback did not specifically address injuries, the injury rate decreased
after the program was implemented. The study suggests that providing and diplaying positive
feedback from congtruction ingpections could be an effective, inexpensive method for improving
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congtruction safety.

Landeweed, J., et al. Risk taking tendency among construction workers. Journal of
Occupational Accidents 11:183-196, February 1990.

The behavior of congtruction workersis often mentioned as one of the most important
micro-level factorsin the occurrence of accidents. Intentiondly unsafe behavior a work and a
willingness to take risks have been considered significant risk factors. This study, conducted in the
Netherlands, evauated congtruction workers risk-taking tendenciesin relation to their involvement
in accidents and their safety performance. Risk-taking was dso compared to that of male dpine
skiers and male patients of general practitioners. Satistica corrections were made for gender,
education, and age. Behavioral tests were used to

evauate risk-taking tendencies. Congtruction workers did not score higher on willingness-to take-
risk measures than the male patients, and construction workers aso scored reltively low on the
TAS (Thrill and Adventure Seeking) scale and reported little need to engage in risky physica
activity. Thiswas sgnificantly different from the findings for dpine skiers. As areault, the authors
indicate that safety campaigns in congtruction must involve structura change a the worksite if
improvements are to be expected. They aso indicate the need for further study and validation of
ther results.

Lanier, E. Reducing injuries and costs through team safety. Professional Safety. American
Society of Safety Engineers 7:21-2S, July 1992.

The author describes the results achieved by the Mecklenburg County (NC) Engineering
Depatment in its attempts to cut occupationd injuries through implementation of a safety program
based on the team concept popular in modern management theory. The Department's managers
decided to devel op the program in 1985, when the 200-person staff registered 73 injuries at a
total cost to the County of over $50,000. Introduction of the safety program was preceded by a
hazard andysis conducted by management. The decision was made to test the program first in the
50-person drainage crew, which had consistently experienced the highest number of injuries. The
program consisted of tool box safety meetings held on-site at a frequency determined by the
workers themselves. Injury results were recorded and displayed daily. On a quarterly basis,
rewards--in the form of time off-were given to the team with the best safety performance. Based
on the success achieved in reducing injuries among members of the drainage crew, management
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decided to extend the program to the landfill crew. The results were disappointing. Management
determined that the poor results were due to the fact that landfill workers saw their work as being
more independent and skilled and resented being assigned to teams. A second attempt, in which
landfill workers picked their own team members, yielded excellent results. In 1990, following
extenson of the program to the remaining two divisons, the Engineering Department asawhole
recorded only 29 injuries, at a cost of $15,448.

lattila, M. and Hyodyamoa, M. Promoting job safety in building: An experiment on

the behavior analysis approach. Journal of Occupational Accidents 9:266-267, 1988.
The am of this udy was to determine whether behaviord methods can be effective in

improving safety in congtruction. Four building sites were sdlected--two experimenta

stes and two control Sites. A system of safety targets and feedback was used at the experimenta
gtes. Attainment of the safety performance targets and the site's accident rate were used as
measures of success. Focusing on feedback during the inspection process was judged to improve
the safety ingpection function overal. Posting of graphic feedback was found to be more effective
than written feedback in achieving safety targets. Compared with the control Sites, accident rates
at the experimenta sites were lower, and accidents were less serious. The researchers concluded
that behaviord methods and a smple safety god-setting and feedback program could be effective
in improving congruction safety conditions. It is aso concelvable that because experimenta ste
participants were told about the study, that additiond attention done yielded improved safety
behavior.

Zohar, D. Promoting the use of personal protective equipment by behavior modification
techniques. Journal of Safety Research 12(2):78-85, Summer 1980.

Thisisareview article that considers three studies in which behaviora approaches were
used to increase the use of persona protective equipment. In the first sudy, pre- and post-shift
audio grams were used on a portion of aworker population to promote earplug usage. Test results
were both posted and given directly to individua workers. This technique increased earplug usage
from 35 percent to 85 percent in ametal fabrication plant where group lectures, poster campaigns,
and disciplinary actions had dready been tried. One of the most important observations was that
the 85 percent usage level was obtained after the treetment phase of the experiment had ended.
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The interpretation of this finding was that supervisor behavior had changed during the course of the
experiment; earplug usage was made compulsory in production areas and punitive actions
accompanied violations. This change in the environment was thought to have reinforced desired
behavior.

Token economy systems were used in the other two experiments reviewed in this study. In
one experiment, individua earplug usage recorded during randomly timed daily tours of atextile
plant was rewarded with atoken that could be exchanged for consumer goods. The second
experiment also rewarded earplug usage with tokens, but varied the vaue of the tokens according
to the total number of workersin compliance in the department. In both of these studies, earplug
usage increased sharply and remained steady throughout a follow-up phase. Usage levels were
maintained at the higher levels over time despite high employee turnover retes.

In their discussion, the reviewers Sate that a change in manager awareness and behavior
results from being caled upon to develop and implement such a program. Maintenance of
modified behaviors seems to be reinforced by program success. Earplug usage may dso be sdif-
reinforcing in that, after an initial adaptation period, the noise reduction is appreciated by workers.
The reviewers admit that these studies may not be predictive for other persond protective
equipment, but they argue that the extremely low cost of such a program warrants
experimentation. As with posted feedback studies, prompt accessto test results or immediate
reinforcement of desired behavior may be necessary to reinforce desired behavior.

WORKER PROTECTION IN CONSTRUCTION

Bruening, J. Pizzagalli Construction: Performance-oriented safety pays off.
Occupational Hazards, pp. 45-48, June 1989.

This article details the safety management practices of Pizzagali Condruction Co., afirm
that halved its recordable injury rate from 1986 to 1988 and reduced its lost workday rate from
7.9t0 5.2 over the same period. As aresult, the firm has achieved a 76 percent reductionin
workers compensation costs and a 96 percent reduction in generd liability insurance cogts. The
safety manager attributes the program's success to three components: training, awards and
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incentives, and drug and acohol testing. The article describes each of these aspects of the overdl
safety program. Subcontractors are expected to meet the same high standards and can be fined for
non-compliance. Contrary to frequently expressed concerns about drug and acohol testing
programs, the safety program manager states that the mgjority of employees support the program.
The importance of a strong, positive safety message from management is also stressed.

Business Roundtable. Absenteeism and Turnover: A Construction Industry Cost
Effectiveness Project Report. Report C-6, September 1989.

The Congruction Industry Cost Effectiveness Project was along-range effort to "develop
a comprehengve definition of the fundamenta problems in the condruction industry and an
accompanying program for resolution.” It focuses on the indugtrid, utility, and commercid sectors
and was devel oped from the point of view of the owners or users of congtruction. This particular
report is based on the results of a questionnaire developed by owners and contractors and
completed by more than 1,000 workers at job sitesranging from 125 to

3,000 workers. The questionnaire was designed to measure worker attitudes toward their jobs
and reasons for absentesism or turnover.

The mogt sgnificant finding in relation to congtruction safety was that the No. 1 reason
cited by workers for absences from work was unsafe working conditions. On ascale of relative
strength of response, this was given arank of 9; followed by excessve rework and travel distance
at rank 8; poor craft supervison at rank 6; poor overal management at rank 5; and persona and
family illness a rank 4. Safety was not among the top factors affecting turnover. The reasons for
turnover reported by workersincluded their relationship with the boss (10); overtime available on
another job (7); poor craft supervison (6); poor overal job management (5); poor planning (4);
excessve surveillance by owner (3); and inadequate tools and equipment (2).

There were no sgnificant differencesin the ranks assgned to these factors by union or
non-union workers or by workers from different geographica areas. The study also found that a
relatively smal fraction of the workforce was responsible for most of the absenteeism and
voluntary job turnover. Among the report's conclusions were that most reasons for absentesism
and turnover, including unsafe working conditions, were controllable. The study team also attempts
to caculate the economic impact of absentesism and turnover and provides formulas for these
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cdculations. Findly, recommendations for methods by which contractors, owners, and unions can
decrease absenteeism and turnover are offered.

Buskin, S. and Paulozzi, L. Fatal injuriesin the construction industry in Washington
state. American Journal of Indus~trial Medicine 11:453-460, 1987.

Fatd injury records for construction workers in Washington State were examined for the
period 1973-1983. Falls, cave-ins, and eectrocution accounted for dmost haf (45.4 percent) of
these deaths. Mortdlity increased sgnificantly with decreasing company size, with the mortdity rate
among companies with one to four employees being dmost three timesthat of the largest (1,000+)
companies. Age-specific proportionate mortdity ratios (PMRS) indicated sgnificantly higher
mortality among older workers. Drilling machine operators, welders, flame-cutters, reinforcing-
iron workers, and heavy equipment operators had the highest PMRs. These data were lower
overal than nationa data, and the authors felt that under-estimation may have occurred because a
Szeable number of non-production workers were included in the denominators (however, since
the inclusion of non-production workers

is standard practice nationdly as well, relative rates should not be affected). The authors suggest
that equipment redesign may be one of the most effective means of reducing risk, snce smdler
companies have limited resources to dedicate to safety.

Culver, C. Build a safer construction site. Safety & Health, pp. 7-76, March 1993.
Inthisarticle, the head of OSHA's Office of Congtruction and Engineering presents
congtruction safety statistics taken from a 1990 study conducted by that office. Databases used for
the study included OSHA's records of fatality investigations and records for congtruction injuries
from the Bureau of Labor Statidtics, the Army Corps of Engineers, and the Bureau of Reclamation.
The data showed that speciaty trade contractors experienced a higher percentage of injuries than
genera contractors or heavy construction contractors. Low-workday injury rates, however, were
consstently higher for heavy condruction. Most injuries, including lost-workday injuries, occurred
during the peak period of construction, from June to October, and on Mondays. Fewest injuries
occurred on Fridays. The causes of injuries were essentidly the same for al three types of
congtruction. Injury rates were highest for young workers and decreased with worker age. Injury
rates were higher during the first few weeks on ajob ste, regardiess of worker age. Among the
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construction trades, carpenters and laborers accounted for 40 percent of the injuries, athough this
may be attributable to the composition of the workforce and the number of workers engaged in
each trade rather than to job-related risks. The author recommends that these statistics be used by
managers to implement preventive measures.

Davies, V.J. and Tomasn, K. Construction Safety Handbook. London: Thomas Telford
Ltd, 1990.

This book is geared toward civil engineers and their work as managers of project safety.
Theinitid chapters present accident statistics, the lega obligations of employers, and pertinent
occupationa hedlth and safety laws and their enforcement. The discussion focuses on lawsin the
U.K. The next severa chapters present the activity-specific hazards of congtruction and offers
suggestions on how to control them. The final third of the book discusses management systems for
safe congruction. Safety management policies for firms of varying sizes and examples of safety
audit forms and checklists are presented. Brief descriptions of training, persond protective
equipment, and first aid are aso provided.

Dedobbeleer, N. and German, P. Safety practicesin the construction industry. Jour nal of
Occupational Medicine 29(11):863-868, November 1987.

This paper is part of alarger cross-sectiona study of factors related to construction
workers safety performance. Here, the authors examined construction workers safety practicesin
relation to individud and stuational factors. Multilinear regresson was used to correlate each of
seventeen variables with safety performance; these variables explain 51 percent of the variance.
The "predigposing factors' of age and attitude toward safety performance accounted for most of
the variance. Perceived control over persona safety and
training exposure d o affected worker compliance with safety regulation. The youngest con-
struction workers were found to have low safety performance scores, little knowledge of safety
practices, and unfavorable attitudes toward safety performance; the authors suggest that this group
of workers requires specid attention and that mandatory safety training before employment may
be advisable. The findings dso indicated that attitude toward safety performance was only weskly
related to safety training and not related to attendance a safety meetings. The authors therefore
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suggest aneed for more effective safety initiatives based on learning by observation.

Dedobbeleer, N., et al. Safety performance among union and non-union workersin the
construction industry. Journal of Occupational Medicine 32(11):1099-1103, November
1990.

Theresults are part of alarger cross-sectiond study of factors related to construction
workers safety performance. A sdf-administered questionnaire was used to collect data from 384
workers a nine non-residential congtruction stesin the Batimore area. Information was collected
on demographic and occupationd characteristics, safety practices, safety training, knowledge of
safety practices, attitudes towards safety practices, and other factors. The authors Stratified their
sample based on union membership and observed severd differences between groups. Union
members were likely to be older, have more stable employment, and to have been exposed to
more safety training (76 percent of union members versus 33.7 percent of non-union workers).
Union members aso reported more often that proper equipment was available, that regular safety
meetings were held, and that co-workers had a favorable attitude toward safety. When the effect
of age difference was removed, however, there was no sgnificant difference in the on-gte sefety
practice of union and nonunion workers.

Among the authors conclusions was that non-union congtruction Sites need specid safety
attention because they attract the youngest workers, those most likely to exhibit poor safety
performance; a second conclusion was that unions serve the important functions of providing
safety training and increasing the workers perception of control over their safety on the job. Union
and non-union perceptions of management's safety attitudes and practices did not differ, and the
authors theorize that this may reflect the difficulties unions face in attempting to influence
management attitudes.

Fullman, J.B. Construction Safety, Security and L oss Prevention. New York: John
Wiley & Sons, 1984.

Fullman integrates a knowledge of work-gte hazards with an understanding of human
behavior in congtruction to provide a guidebook for congtruction safety. As he discussesthe
various phases of congtruction, the author describes the types of activity in each phase; providesa
profile of the associated job sectors and their accident statistics, discusses some existing



regulations, the physical hazards and persond behavior which might lead to accidents during a
given activity or phase; and offers fidd examples and suggestions for management

practices. Included in these suggestions are descriptions of persona protective equipment and
sampling/testing devices. The author's recommendations are based on his experience in the
congtruction industry, and specifically on observations regarding the risks associated with common
work-ste hazards. The book does not set forth a code of management safety practices; it does,
however, offer suggestions about the principles to keep in mind when planning for congtruction

ety

Hidop, R.D. A construction safety program. Professional Safety, pp. 1-20,
September 1991.

The author is an environmental and safety manager at Argonne Nationd Laboratory, and
his articleis a succinct summary of congtruction safety program components. He lists these
components as. a company safety policy, project constructibility reviews, contractor screening, a
pre-bid safety meeting, pre-construction meetings, employee orientation, toolbox talks, manager-
contractor meetings, safety ingpections and audits, accident reporting and investigation,
housekeeping, and safety cost accounting. Brief explanations of the nature and importance of each
component are provided.

LaBar, G. Breaking new ground in construction safety. Occupational Hazar ds, pp. 58-63,
May 1992.

LaBar's aticleis an overview of the issues behind the growing interest in congtruction
safety management, above dl the annud toll of over 2,000 deaths and 630,000 injuries, with a
cost to theindustry of about $30 billion, or 6 to 9 percent of tota project cogts. He offers
examples of firmswith excdlent safety records, like Bechtel Congtruction and BE & K
Consgtruction Co., and describes specific measures taken by these companies to develop
successful safety programs. Included among these are (1) providing agenera congtruction safety
handbook to al employees, (2) developing site-specific safety plans and providing Sitespecific
safety training, and (3) ensuring that subcontractors have a safety program in place. On-dite
managers are held accountable for the safety of their projects, and injury rates are calculated for
each project supervisor and considered in promotion decisons. Annud safety conferences or
hazard awareness classes are offered for managers, and supervisors attend a safety and health
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workshop at the beginning of each new project and again during pesk project activity. The
companies use ether an on-gte safety professond or off-dte safety professonasto conduct

frequent ingpections.

Recommendations from OSHA, NIOSH, and other safety organizations are aso offered.
Included among these is the suggestion that property owners pre-qualify contractors by reviewing
their safety records. After subcontractors have been selected, Bechtel develops a Site safety and
hedlth program that is binding on al employers on the project. A smaller firm, Pepper
Congtruction, provides safety meetings and training for subcontractor employees and givesits on-
Ste safety officers authority to ingpect and require corrections of hazards in subcontractor work.
Written safety and health programs were the single most frequently recommended tool in
improving Ste safety.

Levitt, R.E. and Samelson, N.M. Construction Safety M anagement. New Y ork:
McGraw-Hill, 1987.

This book is acomprehensive manud for construction managers. Its purposeisto
demondtrate the cost savings of safety management and to provide managers at dl levelswith
proven effective techniques for safely managing construction work. Research was carried out by the
authors and their colleagues at Stanford University's Civil Engineering Department, and the
techniques presented emphasize the behavioral Sde of congtruction safety.  The introductory
chapters present cost accounting methods that reflect the full financia burden of

accidents. Results of a Stanford Cost Accounting System study are presented; the authors also
discuss how modification of the accounting system to reflect accidents can increase line avareness
of safety issues. Separate chapters on management techniques are provided for CEO's, the job-site
manager, the foreman, and safety professonas. Information on training, communication’ and
incentive programs isincluded. The find chapters address owners and the bidding process and
offer aquestionnaire for evauating contractor safety.

Occupational Health & Safety Staff. Nobody takes a fall. Occupational Health &

Safety, p. 57, January 1992.
This article describes a " safety enhancement™ program initiated by Brown & Root Braun,
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Inc. to eiminate fal hazards, which account for 30-35 percent of congtruction fatdities. The
program was developed by atask force of representatives from al craft disciplines. Fall-prevention
engineering is used to create a safer working environment. Remotely actuated pin extractors, full-
body fdl-protection harnesses and retractable lines are used to provide continuous fal protection.
Brown & Root Braun's safety record is five times better than the nationa average for recordable
injuries, and the company's " 100 Percent Fall Prevention Program” exceeds the requirements of
OSHA's proposed fdl protection construction standard.

Rademaker, K. Activate your fall protection defenses. Occupational Hazar ds, pp.
40-43, December 1991.

In both 1989 and 1990, falls were the second leading cause of desth in the workplace.
Safety experts suggest thet the fatdity rate remains high because both employees and supervisors
mistakenly view fdls as arandom occurrence. The article reviews and compares the advantages of
safety belts, harnesses, and retractable lifdines. The importance of safety training is emphasized;
employers are advised againgt assuming that union workers from apprenticeship programs have
received training in fal protection. Regular maintenance of fal protection equipment isaso a

priority.

vorkers desiresfor union representation.

19(3):238-249, Summer 1988.

ed between 1977 and 1982, the researchers found

that workers exposed to significant health and safety risks on the job were more likely to expressa
pro-union attitude than were comparable workers not smilarly exposed. The actual extent of
unionization, however, appeared to be related to management resistance

rather than to worker interest in unionization. Lack of promoations was the second most influential
factor in explaining workers pro-union stance, followed by injury rates, unpleasant surroundings,
and lack of training.

Robinson, J.C. Therisng long-term trend in occupational injury rates. American Journal
of Public Health 78(3):27-281, 1988.

This article documents long-term trends in occupationd injury rates in the manufacturing,
construction, and trade sectors. The period covered includes the late 1950s through 1985; data
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